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A Small UHF RFID Key-Chain Tag Antenna for a
Key-Management Metallic Cabinet with Consideration of
Coupling of Adjacent Tags and Cabinet
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Abstract

A small UHF RFID tag antenna for a key-chain installed inside of a metallic key-management cabinet has been
designed. The tag antenna has been designed as small size as 66 mmx6 mm with consideration of coupling among
the tag antennas and metallic parts of key-chain and cabinet. The tag antenna is fabricated with a meander line dipole
using T-matching method with FR-4 substrate. One tag antenna has been designed with consideration of coupling of
adjacent tag antennas, and the other has been designed for the location close to the metallic part in the cabinet. The
characteristics of tag antennas and reading distance have been analyzed based on the different numbers of adjacent tag
antennas. As a results, the 360 tag antennas installed in the cabinet have been successfully recognized.
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Fig. 1. (a) A key chain cabinet rack with 60 tag ante-
nnas, (b) key-chain tag antenna.
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Fig. 2. Parameters of a tag antenna.
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Table 1. Parameters of tag antenna (1)(Unit: mm).

w W | w w3 wa | h | b d
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P, - G, EIRP(Equivalent Isotropic Radiated Power)
°]m, IS0 1800069 WEH EIRPE= 4 W 5 6 dBY.
o Zofo gt

a7 2004 AEHIRS Sl A%d B g
giutel S E BoFy ok B AdEvE
XY Hogo] T- 4% WS AH AL, 459 o
v F& vy FHE F38M 283} st T
G Lo R dAGA A gtelues FA 7L
1.6 mmQ! FR-4(FA & 43) 7185 A8l A %3}

2

=,

gi jBS 1 =2

W GHLYE 94T F AE F0L T E
AXME 17he] grelvket Gavte e d B ¢t
vel 2 shelvE g ReFT 90w, 17 2914

T HreE o] BF 97 gEbulElvt stk Qe
9 A7)1& 66 mmx6 mmE A&k

I9 394 £ 19 S EE A%E 31 ¢
gutel Syl tiste] Algdolid 54 A &
Hl 3Gk AlEE oIS B3 AAE eyl 5y

& A F947}1 910 MHzol A -32.2 dBE U
Bk AA AZE gEuE dAolBE dHE
ol&3td S #e FANY, I A% FA FIg
7} 908 MHz| A —18.3 dBE Yeldth 18T A&
dolag Fal AR U] -3 dB Y&
48 MHzZ VPR, AA Al2E telus -3 dB
e Lo 35 MHzE VENTE AAH 02 AA A
Zg elve AlEHolAF ¥lawEte §gke] o

14 dB ZAstgoem, -3 dB Qo= ﬁAl 13 MHz
AT s RS % g 9tk 24 olfre £Y A
3 59 F7HH0 84E9 HeeR *}Eﬁt} AL

23 UHF RFID ®jL <t}

—regsUrement
wwes sinnidation

15 & |

- : S

-258 E

“R3 .4 1 11 1.2
FrequencyiGHz:

O3 3. e Sy A% AAA

Fig. 3. Simulated and measured values of |Syi].
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Fig. 4. Variations of parameters of antenna with diffe-
rent numbers of adjacent tag antennas.
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Table 2. Parameters of tag antenna (2)(Unit: mm).
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Table 3. Parameters of tag antenna (3) close to ca-
binet (Unit: mm).
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Fig. 7. Fabricated small tag antenna.
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Fig. 8. Reading range pattern(X-Y Plane), A Results
with single tag, * results with 4 adjacent tags.
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Fig. 9. Impedance vs. parameter(w) variation.
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