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Design of Multi-Meander Microstrip Patch Antenna for Metallic Object in u-City
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ABSTRACT

In this paper, we present a design of meander type microstrip patch antenna which has the best quality in RFID approved
international standard of 910MHz broadband, usable in metal environment. In order to be fit into the commercial tag chip on the
antenna, a square shaped feeder is installed on the main body as well as in the main body. In addition, a multi meander type
patching element was designed in order to reduce the main body effectively. Three antennae, Cases 1, 2 and 3, were designed
and compared in the areas of broad band width, effectiveness or recognition distance according to their sizes and number of
folds. The measurement result of Case 3 was determined to be the best. It was confirmed that mostly the efficiency and
characteristic gain change due to antenna size and number of folds in meander type influenced the antenna recognition distance.
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(Table 1) Design parameter of antenna

Parameter Value
Resonance Frequency(f,) 915MHz
Dielectric Constant(e,) 44
Height of Substrate(h) 0.6mm
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(Table 2) Parameter of antenna

Parameter Case 3
80
h 40
w, 71
t 3.4
l 67

Qteu AAo] AH8-E Bl FH2 915 MHz F3}
FollA AT} 13 - 111 Q2 2EH H7|A &
2l Alien Higgselth. ¥} QU Abolof] Ao g
= Agdty] S8 ey 94 dadaE 915
MHzol A 13 + j111Q0] H oo} 3t} AAE <t
U gdZE =4 A Case 19 A9 A-5F710|
A1 908~916MHz, &4 A A 904~918MHz, Case 29}
A AT 906~922MHz,  FEH A
909~921MHz, Case 32 7% A FZHA
909~929MHz, =<4 908~92MHz=Z UHERL;
€ Wt H dadsst & Jirdrs A4S
4 9l9lom, =4 RFID %7 74< vEaie
o2 yeigth <3 4>= AAE EHU] bk
£S5 YeRdth 2427 910MHzol A ¢F - 10dB
2 g2 HYe 540] a5 AoE YElge
™, Case 29| §HAFEA 0] 718 AA] Yelde A&
4 AU

g}

R rusz td

o,

B == nwo-clement
30 == three-clement
— flr-glEinENE
- fc-lu-‘.lq::mull (smmlate
40 L1 1 1 I L1 11 ] L1 1 Ll 1.1 L1 11l

890 900 910 920 930 940

Return loss, dB

Frequency, MHz

(a8 4) HAE <teLtel girj=al
(Fig. 4> Return loss of design antenna

Vol.13 No.1(2014. 1)

The Journal of The Korea Institute of Intelligent Transport Systems 49



u-City&

aa Bl
o= Ta=

o

21
]

CtE D|iCy olo|]22AER mfx| oL} MA

)
5}
rO
£
T

=20 270°

3, F7]

240°

= free space

o 150

(

Bl O Z case39d] SHE|U
AsATE <ad 5>

o PAES ekl Astelch, A

oA 2.6dBiS] °F 70% E&

, ¢ 81.6° 3dB angular widthe] S4<

mm X150mm —4— 600mm X 600mm

a) E-field

= free space

(

o 150mm X150mm &

600mm X 600mm

b) H-field

(22! 5y MAIE QtE|Lto| HrAlTiE
(Fig. 5) Radiation

pattern of antenna

£ 30.0 dBm, Y¥F(circular polarized) SHE|L ©]
6.0 dBi¢l /& RFID ZU(7]5 XR440)E o] &
G %z%s}gaq <E 353 <¥ 4>E= HAD oy
X3} 400 x 400 mm2 o FEH 9ol
A ZX*L eV S UEhd AeE, BE Qe
ol disf <F 910 MHzoM HAEE Y G5 oF
Hu 0]58 B 2t 5 Ay ot ey
Z2uto] 7HASIEE QMY o] 50] Yrolx|= A
= & 5 U

4ln

(E 3) MAE QtELtel Y=
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Bandwidth(MHz)

Free space Metal plate
Case 1 908~916 904~918
Case 2 906~922 909~921
Case 3 909~929 908~929
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(Table 4) Gain of design antenna

Maximum Gain(dBi)
Free space Metal plate
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Recognition Distance(m)

Free space Metal plate
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