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Long Reading Range Yagi-Uda UHF RFID Tag Antennas with
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Abstract

Yagi-Uda UHF RFID(Radio Frequency Identification) tag antennas with long reading range have been designed.
According to 1SO-18000, EIRP(Effective Isotropic Radiation Power) of reader and reader antenna is limited as 36 dBm.
Therefore, the gain of a tag antenna should be high enough to extend the reading range. Yagi-Uda antenna has been
applied to a UHF RFID tag antenna, and high gain and long reading range have been achieved. Three different of
Yagi-Uda UHF antennas have been optimized to achieve the small size with low back-lobe patterns. The sizes, reading

ranges and return loss of Yagi-Uda tag antennas are compared and measured.
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J8 1. Yagi-Uda tag Ant1®] 72
Fig. 1. Structure of Yagi-Uda tag Antl.
HE 1. Yagi-Uda tag Ant19] ZHehv]E]
Table 1. Parameters of Yagi-Uda tag Antl.
Parameter di an e
Value(mm) | 151(0.45 A) | 191(0.579 A) | 203(0.615 A)
Parameter dd rd d
| Value(mm) | 20(0.06 A) | 40(0.12 2) | 2(0.006 A)
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Fig. 2. Structure of Yagi-Uda tag Ant2.
H 2. Yagi-Uda tag An29] z}etv] e
Table 2. Parameters of Yagi-Uda tag Ant2.
Parameter direct_I ant_} reflect_|
Value(mm) | 100(0.3 1) | 172(0.521 A) | 187(0.567 A)
Parameter d_direct] d_direct2 d_direct3
Value(mm) | 27(0.08 1) | 22(0.067 1) | 18(0.054 A)
Parameter direct_hl direct_h2 direct_h3
Value(mm) | 5(0.015 2) | 10(0.03 A) | 15(0.046 1)
Parameter d_reflect ant_h
Value(mm) |{ 40(0.12 1) | 2(0.006 A) |
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Fig. 3. Structure of Yagi-Uda tag Ant3.
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Table 3. Parameters of Yagi-Uda tag Ant3.

[

Parameter direct_1 ant_| reflect_|
Value(mm) | 90(0.273 A) | 50(0.15 A) | 140(0.425 1)
Parameter d_directl d_direct2 d_direct3
Value(mm) | 15(0.046 A) | 30(0.091 A) | 50(0.152 4)
Parameter direct_hl direct_h2 direct_h3
Value(mm) | 5(0.015 2) | 10(0.03 A) | 15(0.046 4)
Parameter d_reflect ant_h

T\/alue(mm) 20(0.06 A) | 2(0.006 A)

o) B R ol A WA L Y =37]9

A s HAAH
g, =)o) g HA
A A2l 2717k AAE A

279} Zolg} £3719)

A9 9% ¥ %

o]u].

FA7L e

L.

=
=
ST

o O

H

272 AT =
B WA o7 A
& 4 glnk & 2004 7t
of, AE| &Azke) 7H

A A ob7)-$Th B Qv F3) ol
Qo2 e el 19 39l AelA 2

A= AHY F4719 F 7
031:} T_UH;‘GBJP_ A}
Jh=h=c)
g AR 21T} AP 4
} EJ}Z%OF' 3L
o] & Q] 4

/\7}

3} g_‘f’t

psl

oL

2310 72 o}y

o B —

tjo

e 7Hl 3
of A%
[e]
AP 5AE %

H
PN
24 93

]_L_4

o T A& AHEa)
BEREEEE]
A s g Qe
BEEIEE

QWA o

At %1":‘1 AL g

1213



SEBREBERGE F18% F115% 20005114

Return Loss(dB)

2 . . \ . S
B8 085 08 o085 1 106
Frequency(GHz)

2 4. Yagi-Uda tag Antl, 2, 39] HHA} Al
Fig. 4. Return loss of Yag-Uda tag Antl, 2, 3.
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