BRESHE

i F RFID 4R & X &MSH 5t

Bink,8 #
(ZHAXFHENAFHREIRLFER iz 212013)

1 35

EEXBTERHERE EERMET THASE
£, Bk I iR % &4 = BT S M, T e L,
REBTHET ELEMBE, RERRERNRBEE,
Bh SR8 ) B R IR A, BRI (radio frequency
identification, RFID) i A £ 20 it 42 90 £ R NBH—F A
RFIEA, TR AT I e B
5, EREMLGRBIFFRBAMEXEE, BRARAREER
FREERPHER LAY,

HERHNRAEERARMEAGAT HREAEFRH
EXR, WFTHAREBMRERNE, HBRIT HREHB
BERUE RFID RENBHE BERESHA BIHRE
XENTEZRINFHEM KN ERE HBEBESHE
. MAXANMHEHE, OMFHEESFFER PCB
(printed circuit board , B i f B4R ) b ) B8R K 4% i 1% R B
EkE, ZXLORSEFARREAER, BT -XF

m}

* BREAMNEESL BTEM H (No.40674060)

70

ARG T —F AT ARG RG0S M B Hilbert 4768 FiRE XA, AL HFSS %
PO I, 5B T 858 B F KA Hilbert A8 F X &0 E B RF. FEBRRAME, B
HERET X2 HRAMMENY [ Hilbern 48 F X% AH EANRT, BAAF /B RFID

CREERGNRF METHEMER , S1EL Hilbert 4T K RS W K, 2.425 CHz B L%,
[E] 3 45 46 %-38.28 dB, % 4 190 MHz,
@R@E  RFID;# 2 ARS8 F KR Hilben 745H

Fi Hilbert A & WM THET 24 CH BURXBWH A
RFID B XL, HERTMLERERY , AXERBRITFH
WRTHAREMRAMBEXEHER  DEGER 5
WEERSTE, LEERARTHEREIALEE.,

2 REWZERESH

RAM AW RFD FEXEA SR A ABME XL,
Hewme BA5AZRRK, ARTLEFARERA
MEXRREFHERRR, CEWEE FRET XS
WK, MAWHER, EEBFEHEMEGARA
Hilbert A4 W MBHH WXL EHERR EEAT
FHAREMEL,

21 FEBFER

BFrREAFATERERRE T REHHE F XL
SHmE 1B B FREREME 2 Fimil L REK
FHETARM—E LEWTR, HERRRBXLMNER
R LE EFAMMCEERE AT REEHN, BF
XERABRREEH BHIAKFRAAEERL 2 0,
XK T M RFID FEXARUREREEN,



r// V4
Py . T
W
M1 REWEFEREEN
KR
SHR
7721 '///)§<///
P

¥R
H2 REANHELEXREH

—RkiE, BFREKFRTHRTHEET L h
(183
C
4 Vs,
1 -n

eedrple (2] @)

L RR be BMKE Ly K cd BIWKE ,CHE
SHEEE, e, WA RROFRN BB R 6, HHEX AR E
bW w AN EROBEAXERERE,

22 Hibert 2R &H

Hilbert i £ 1F 7 — 1 E &R AFEEMZ XA, B
BB B, % AR — B E EE &
BRI _HSE, HERAATREGAMLE, n b Hilbert
S KB (D)TUER 3)HE

_Inf#-1)/(4"-1)]
Do)ty ®)

Hilbert 43T i £% A9 43 30 4 B oy 4% B 30 8 f 7 48 K,
RETHEHR SEEMGMAR, X (3)7TH,Hilbert
AR HEK S HERELEH1,2), R—HEHEE SH
SHERMNMEEN,

3 Fim Kk 0~2 B 84 Hilbert W 2 REH , AP AT LA
E il Hilbert 2 13 SAMEHAE, % 05 Hilbert A%

BB b, n B Hilbert f 22 B K E X,
L(n)=g:i—:}h 4)

#A (4) TR, BH Hibert K ARKBEH M,

L+l (1)

1

Hilbert M2 MKl 2 M LT BETF RS A, AR
BRI, 5% 0B S ERKECR 5 B A4 B
RAKE HERM 658, BEARMMER, XL HER
5% 3 A R EOR 8 165, T2 111, B A4 B
BR TG 8EA, B i Hilbert 236 % & /N AL 2
X4 03,

(a) OB (b) 18t (c) 2Bt
B 3 Hilbert 2 EREW
3 X&FItSHE

AP B RFD iR ERE R AKBEAEEN
T REMHOHEY 243 CHz, THHREALF 120 MHz,
BWABK S0 O, MEKXT 15 B, FREEELMEEE
268, FEEKEMEERLIEE, FEFRA Ansoft 2
749 HFSS v10.0 %4,
31 HEBFREBRXE

EFEFRABRXEREADAE 1R, ORERE R
L6 mm HMNAEEEF 44K FRAAFER L, RELR
1 mm, BERHER, X)) QEHEPRHE FRAREK
KRB BT (Lt L) BN 17.7 mm, BB K Z
T8 A BT L= 3.5 mm, L= 14.5 mm, Ff HFSS #9208
T Optimetrics X & WS HH#TRAMBM I, BEHE
BHERQBER THTF :L,.=3.0 mm, Ly=150 mm, L=
6.2 mm,L,=8.0 mm,

4R LREEHFARREHERRAEGTESER,
AT UED, ERE K ERIAE N 242 CHz, KA L

0

-5}

|S11](dB)
1 1 1
5 o

[
(=3
T

1
[
“

1
W
(=]

2.4 26 28 3.0

H%(GHz)
B4 WHHFERXAYEFREH AR

2.0 22



MESHE

5 HEEFREREWTFE

) P 246 H-28.15 dB, 7 2.33~2.53 CHz R FAH
BT 2, 8HA% 200 MHz, B 5 IFELEREH, %
REERRE 242 CHz LW HEH MERE L mEHE,
E @ EAA ¥ mEHE, X8 TRITER, X &’ R
RELBRH ARG EER N 2.07 dB,

3.2 Hilbert 58 F 8RR X%

EEB FARRE B EETHY Ll R TR
8k, WHA Hilbert & RBH T RERERE Ly EX
B, XRAFXEOHETZAKE, AXMHR1H
Hilbert 2% H & fE 5 747 %1 & . B F Hilbert 2M B4 # i
FREAZEWMA 6 Pim, BER(4),% n = 1 B, Hilbert 7
L KE L = 5h, BAHE L = 6 mm, W Hilbert i &
L =30 mm, F|f Optimetrics X &M S P # 17 R LA
A, BEXKRERTHR MR L FiR,

e
FR4 g4 4%
L2
L1
7
iR A BB
+
N BHIBR
&
1riaa
(a) PR (b)JF 2 &l

6 %7 Hilbert REEH B F RELH

72

%1 Hibert # B FXEEHEBTHRT

8% L1 L2 L3 L

R+ (mm) 20 28 3.0

BT MT.HREXLEY

IR 6 FFRMR ST — K& (0 7 FTR)H
BETLR HESLCHAEERENES A, KPE
W K2 R AR R 2.425 GHz, HIRI-10 dB BLHH RN
190 MHz (2.34~2.53 GHz), 5 i E& R EAY 4 , 1 Hilbert
ARBFREFAE(E9)SE S HTLE, TLRHA,
ERERTAKEMZE, GREAMRRRET 5LEMH F
BBERERLO T, AXEBAHENHEERA

[S11{(dB)

-35| — LN

K

2.8

-40
20

274 2.'6 3.0
¥ (GHz)
8 Hilbert 2B F X% 0 B 3 1 #6

9 Hilbert S8 F X875 I H



19BBNTEEHEFARRE EHRAEMAARTH  XTREFERE, Bt Hiben 2B F REAELT H T
THBA, PRGN APEERGEYL,
& E4r , % B Hilben 2R EHWBHE F 2R XL R P |
FRAH 9.76 mm x 9.5 mm, 5HEE F BB XL, H
BEKERMINT 1.5 mm,ﬂﬁﬁlﬂftlfﬁd‘? 824 mm 1 1 k8%, & BRAVRNFERSEA. L. FEXEY

- P, 2003
RERALREOER EXXFE TRERZHR T 2 Chan P W. Wong H, Yung E K N. Wideband planar inverted-F
4 ‘ gi ig with dering shorting strip. Electronics Letters,

’ 2008,14(6): 395~396 .
A XBH Hilbert 2 F XRELEHWEE, KBUN, 3 Anguera ], Puente C, Soler J. Miniature monopole antenna based
ﬁgﬁﬁ% , -E-E ISM (industria.l, scientiﬁc, medlcal)ﬂﬁ Bg on the fractal Hilbert curve. In: IEEE Antennas and Propagation
. Society International Symposium, Texas, June 2002
2'4"2'5‘("}‘{2 THREN, ﬁﬂ%ﬁﬁ?%ﬁa;’i RRE 4 Azad MZ Ali M, A compact Hilbert planar inverted-F antenna for
ﬁ:i%&ﬁ‘iﬁ ,ﬁﬂI@% ,#Eﬂu%ﬁ‘fﬁ:m#ﬁﬂtm dual-band mobile phone applications. In: IEEE Antennas and

i%ﬂ?ﬁ'&ﬁ%ﬁ,i?ﬁiﬁ%?ﬁﬁﬁ ‘ﬁg$ JET#EM Propagation Society International Symposium, California, June 2004

Analysis and Design of RFID Tag Antenna
for Mine Monitoring Systems

Yang Hanhua, Yan Shu
(Department of Telecommunication Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract A compact inverted-F tag antenna based on Hilbert fractal structure is designed for mine monitoring system. Then, the
return loss, radiation patterns and gains of the normal inverted-F antenna and Hilbert fractal inverted-F antenna are simulated by
Ansoft HFSS separately. The simulation results show that the performance of the two antennas are similar, but the later is more
satisfactory to the requirement of small size and low power loss for mine monitoring systems. The manufactured antenna was tested to
operate at 2.425 GHz with a return loss of -38.28 dB and a bandwidth of 190 MHz,which suits the requirements of the system.

Key words RFID, mine monitoring system, inve}'ted—F antenna, Hilbert fractal structure (k4% B $1.2008-11-03)
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