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Bolt Shape UHF RFID Tag Antenna for Insertion to a Tree
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Abstract

A plastic bolt shape UHF RFID tag has been developed for a live tree. The UHF tag is designed and installed
into the head part of the bolt, inserted into a tree for management of tree. If the tag antenna is installed near the high
dielectric constant material, the impedance of the tag antenna will be changed, and the tag does not work. Therefore,
the dielectric constants of wood and plastic bolt are considered for tag antenna design. The input reflection coefficient
characteristics and the reading range patterns are measured and compared. This UHF RFID tag can be applied into
a live tree, and the status and location of tree can be controlled with the RFID tag. This developed UHF tag can be
applied to any applications and objects using a bolt.

Key words : Bolt Shape UHF Tag, Tag for High Dielectric Material, UHF Tag for Tree

I.M E
RFID(Radio Frequency IDentiﬁcation) 71e2 7k A
=oll 1S F&eto] 1 gj1e] A IDE FAHL
2 QYsto] JRE 7R, A, 'er—ql R DRy
Ab=e] el ME|2E Alwets 7]Eolth RFID Al

282 2y, gd7] ey, e bV e
AL ZR2IYCE IA Uz & Yok Fog gy
B2 LF(Low Frequency) 199 135 kHz ©]3}, HF
(High Frequency) <1< 13.56 MHz, UHF(Ultra High
Frequency) ™% 2] 433 MHz$} 840~960 MHz, 2.45

3]
=T W3 20120130-011
s AL A 2 AR A (e-mail ¢ youchunngaegu.ac.kr)
AR AL 2012 29 209 - SRR 20120 2€ 219

GHz B¥o2 R

B2 Qrelve ey 723 RFID ICHo= +
A, Aol Y& T5H(active) BI1S Mol
e 75 (passive) Bl LE otk FF ©
Iz g A Ae2 58 H8sk BE oyA|
g wol oy glst SHE stk HF o2 2A
2] A7 A(electromagnetic near field)<] Qﬂ'g o] &
k=t wlal, UHF th9> ¢ oM A
2}7] ZHelectromagnetic  wave)E  ©]&3te] Ak
(backscattering) WO 2 AR EZ Ay

ISO(International Organization for Standard)$} IEC



(International Electro-technical Commission)®l| 4] RFID
F3 e R A Qe el 2 Hste] 34
stal glom, B =] HI19k #Eo] Sl 840~
960 MHz UHF ] 9 18018000-691 41 ++43taL 9l
R EER B CE R
=, su= 917~9208 MHz t9 9] 4 W 18X
920.8~923.5 MHz t9<] 200 mW EIRP(Effective
Isotropic Radiated Power)= 20083 122l <17}/ =
oiq_[4],[5]
UHF ol 53 BL relvket gy 7] ¢t
gluke] <14 AZI7E 45 meter A2l A Q14]o] &
ATk 33 reluel] whet E AR, Q14 A
e sl HelA Ql4o] H7] flste] w1 gt
olyel A9} RFID # ¥ A7} FH A glo)
SHAl Hofok ghek A= EA ol whet B L
7t ebAo} shed, Qurel Mg 2
o] 2 EAol F-&5 & wjo] Q14o] &
57 249 ¥ H48
B L ‘&Eﬂ‘)ﬂ} g i A 428 X
Yol =LA Wstate] ey A28t IC
= Zé?}o] aA IR Mg I3
& E}F/} Bl otelvhe] A

H

J\."i Lot o
A “‘ 1:1_, ofx

I
o

o
S
pass
Rub
[
o
:[o
l‘ r
i

e &2 Jo x
2
=2

n)
R
g\l

by

ra

ofN ot &
it
B
lo
:[o

T TR S P ST wO N (oA R A )
lo &

oz 1o 4o r

[U.,JH
!

1[‘ I"LI
m> ol o

r (=
ny
° el
~x
;?z 5
o I
A
+ o
lm #
rEL
L A
N
o, ACH
e
)
rir
o
ACH

>

EL 1*4 7}““4 +71 %
FsAel Eoh =&, A4 43 LH(Low
) FID ej29] 739 214 A2)7} = emel
OB &gl "otk 1A &
AES e A4S vl 32
E% of AHste] AHE: 7Hs & UHF
FelE AA B Al Astel A,
GPS¢t RFID 9% 1 40}04 Bl 27w A=
7t &l alth Mol Uiol St
28 BE Pej = AYshs UHF e RFID 1 ¢t
S AAske A S el F0e0, A
AZE HI1E AFst 53 AAE v dret
AL, VAN 285 W3l

I b
o w8
o g
KB
< N
H

°
X

o
o3
:[o

e
m

12
1o,
=,
o
gHﬂ

e A of [ 14

EEJERKE 32mm

Ef 3 X| & 19.6mm

EE ¢|= FH 12.5mm

J8 1. EeaE EES we FF RFID B2 914
Fig. 1. RFID tag location in plastic bolt.
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Fig. 2. Tag design environment in a log.
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W 2.45
W_2 3.5
W3 3.4

H_1 2

H2 1.5

R 19.6
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Fig. 3. Fabricated RFID tag antenna & parameters.
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Fig. 4. Fabricated tag antenna inserted in a tree.
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Fig. 5. Comparison of reflection coefficient [dB] of tag,
tag in the bolt, and bolt in the tree.
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Fig. 6. Simulated and measured reading range pattern.
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