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Abstract

A wearable embroidery ‘B’ character shape UHF RFID tag antenna has been designed using conductive electro-
thread. After testing characteristics of various electro-threads, the embroidery tag, with a T-matching structure, has been
designed on a cloth with 200D(denier) electro-thread which performs electrically better. The embroidery tag on a piece
of fabric or clothes made with the flexible electro-thread is a wearable tag and possible to be recognized by an RFID
system, The conductivity of different deniers of electro-threads has been measured. The measured conductivity has been
used for simulation and fabrication to have accurate simulation results. To verify the characteristics of the tag antenna,
the return loss and reading range of the fabricated embroidery electro-thread UHF RFID tag antenna have been tested.
The reading range is approximately 1.52 m.
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Fig. 1. Resistivity of electro-threads vs. length.
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Fig. 4. Return loss of embroidery RFID tag antenna.
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Fig. 7. Reading range of embroidery RFID tag using
electro-thread.

& oF 140 em9] 214 Ay

E BAFT 9t Wk E =F)A Aekd &4

AL T4 28R 9= ok U E SFE RFID 1%
o

e
PR AT

2 =EoAE UHF dgolA §28te 244
RFID tag2A, 8+ A2 w2 RO E 7 ¢t
Mi AA 2 AU Tage T A 728 7
Eowl Bgog AR B okEuE A s
R Sgstdeh Bk AEAS /ML 9

x
U2 FAAT KA FEAE 412 doid
- o]

1

of FAHOR ﬁ]’&‘?} %k% Qb -*}* A %ioﬂ a1z
& simulation toolo] Qs A B olds 2
7R 17 49 retun loss 3t S A
ol missA & E
=xdlA AAE Ard I
Vel M A EA €58 5 2
5 AnlE ol Bo] A48 0]
o] &gk AFEAtY 9A F4
Y #e), frob ¥ ylok
Azgle g oA 4
& uEEaTh

tal}

of 24
o
12 Qb
9o
29 5 7]
-

A= ¢

roryr

rk
o (‘HI

ol lo
w2l =

ol

paca

<
)

o%

I, Al
b el

Hlolz A

S
T
& RF
[s]

>
> e

s U=
o {0

r

2

‘w A A48 SAAF UHF RFID &) 2 oteln}

3. £ o] 48t UHF RFID t}
olZ gL vzl #=AAues=EA, 19
(1), pp. 1-6, 2008 14,

[2] Y. H. Kim, K. H. Lee, and Y. C. Chung, "Wearable
UHF RFID tag antenna design using flexible elec-
tro-thread", [EEE International Symposium on An-
tenna Propagation, Session 417.9, Hawail, pp. 5487-
5490, Jun. 2007.

[3] A. Tronquo, H. Rogier, C. Hertleer, and L. Van La-
ngenhove, "Robust planar textile antenna for wi-
reless body LANs operating in 2.45 GHz ISM
band®, Electronics Letters, vol. 42, pp. 142-143
2006.

[4] . Locher, M. Klemm, T. Kirstein, and G. Trster,
"Design and characterization of purely textile patch
antennas", IEEE Transactions, vol. 29, issue 4, pp.
777-788, 2006.

[51 D. Cottet, J. Grzyb, T. Kirstem, and G. Troster, "El-
ectrical characterization of textile transmission li-
nes", IEEE Tramsactions, vol. 26, issue 2, pp. 182-
190, 2003.

[6] Ouyang Yuehui, W. J. Chappell, and W. L. Stutz-

an, "Diversity characterization of body-worn tex-
tile antenna system at 2.4 GHz", IEEE Antennas
and Propagation Society Symposium 2006, vol. 3,
pp. 2117-2120, 2606.

[7] P. Salonen, Y. Rahmat-Samii, M. Schaffrath, and M.
Kivikoski, "Effect of textile materials on wearable
antenna performance: A case study of GPS ante-
nnas”, IEEE Antennas and Propagation Society Sym-
posium, vol. 2, pp. 459-462, 2004.

[8] P. Salonen, Y. Rahmat-Samii, and M. Kivikoski,
"Wearable antennas in the vicinity of human bedy",
IEEE Antennas and Propagation Society Symposi-
um, vol. 2, pp. 467-470, 2004.

[9] P. Salonen, Y. Rahmat-Samii, M. Schaffrath, and M.
Kivikoski, "Effect of textile materials on wearable
antenna performance; A case study of GPS ante-

nnas", Antennas and Propagation Society Interna-

1075



BEBERBEAGE H20 5 H 1057 20095107

tional Symposium 2004, IEEE, vol. 1, pp. 459- 462,
Jun. 2004.
{10] "Regulatory status of using RFID in the UHF

1990 2¢: Aty X7
& (FEAD

199433 129 University of Nevada,
Reno, 2138 (3844}

1999'd 12€: University of Nevada,
Reno, A8 (F-8HekA}

20003 1Y Utah State University &

Ex s2y

20033 59: University of Utah HFZ 2

20043~ A IEEE Senior Member

20063 ~2008*3: Associate Editor of International Journal of
Antenna Propagation (IJAP)

2004 9 ~FAY: thrfety ARFAFHE B

[ A ZO0H RFID, £77 €2 2ES o] &8 v
A3} OEME e #43 MY He) HH 3

20064 29: dipoEe 4
# (F3Ah

2008 29 di+digy EAF
# (FEHAD

20083 39~ 2009%3: Al = RFID

20093 ~&A): HAARFATYE A
74

[Z A 20}] RFID, 248 = re 2 29 gk

ol
o

o

1076

spectrum”, http://www.epcglobalinc.org/ Mar. 2009.
[11] Denier®] A% hitp://en.wikipedia.org

200613 24 gty FAFE
s (FEAD

20083 29 di7FHER ARFA
=33 (4D

2008 3Y ~&AA: 7oL UT-
RC 979

[F MMEOH o5 ¥ et

AA, RFID, ¢Helu A3 Az daEEFS o 8T

eHel Y Akl



