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Fractal Microstrip patch Antenna Design and Fabrication for
WLAN/WiMax Applications
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Abstract

In this paper, multi-band fractal microstrip patch antenna which is possible for WLAN band and WiMax
band is designed and made. For multi-resonance of developed antenna, resonance frequency, impedance
matching, polarity and reflection pattern can mad perfectly, then to make satisfied multi-independent frequency
three kind of half circle fractal patch is inserted. In the situation continuously happening half circle in designed
structure, antennas one of half-circle band is shown.
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Fig. 1. Parameters of an offset—fed slot antenna.
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Fig. 2. Semi—circle Fractal patch antenna.
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Table 1. Parameters of designed antenna.
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Fig. 3. Input return—loss of multi—band antenna.
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Fig. 4. Radiation pattern of the E Plane at 2.4[GH].
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Fig. 5. Radiation pattern of the H Plane at 2.4[G].
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Fig. 10. The fabricated antenna.
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Fig. 11. Input return loss of fabricated antenna.

ESD nin__mm

A A "
[ i aa® A ."‘-"I\J -
i T e 3

i
T

T2 12, MR o]
Fig. 12. VSWR of fabricated antenna.

BTOF € DO 00 5R iz

eja 13, @& omHA
Fig. 13. Input Impedance.



a8 14, SAE 57

Fig. 14. Measurement of radiation pattern.

H 2. ASH0lM ZUEAN
Table 2. Analysis of the simulation result.

Frequency (6] Antenna  |Half Power Beam
quency Gain[Gl] Width[deg]
24 19 66.6
Radiation Pattern 35 0.6 44.8
of E-plane
53 38 28.0
24 5.1 51.2
Radiation Pattern
of Hplane 3 ik 2
58 1.6 66.7
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Fig. 15. Radiation pattern of the E plane at 2.4[Gt].
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Fig. 16. Radiation pattern of the H plane at 2.4[Gt].
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Fig. 17. Radiation pattern of the E plane at 3.5[GH].
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Fig. 18. Radiation pattern of the H plane at 3.5[Gt].
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Fig. 19. Radiation pattern of the E plane at 5.8[Gt].
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Fig. 20. Radiation pattern of the H plane at 5.8[Gt].
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Table 3. Comparison of the result in simulation and measurement.

Simulation result
Resonant Frequency[0f] 24 3.5 58
Input Return Loss[dB] -36.5 4.1 -18.1
VSWR <2 <2 <2
. . E-plane 1.9 0.6 38
Gain[dBi]
H-plane 1.6 5.5 3.8
Measurement result
Resonant Frequency[0lz] 24 3.5 5.8
Input Return Loss[dB] -21.432 -41.082 -21.101
VSWR <2 <2 <2
) . E-plane 9.79 6.39 5.56
Gain[dBi]
H-plane 0.16 3.36 231

11 0]59] 6.39[dBi]

£ 231[dBi]o]ch

V.2 £
B =5 WLAN B3 WiMax tejoly S48
7Vt she ety Zdg rlo]a22EY 3]

VS A 2 T3t
IEEE 802.11a¢} IEEE 802.16¢2] %% 4% sl
o] QEIUE Fst AR F RS te9 <t
Us AA 9 AlRsl] Sl 2719 AA eSS
Zur] WA= -10d[B] ol 8] Mol A}
124, 35, 5.8 E F3Hs, X342 HALE
X2 Sginh AE v 34 Ay o
[9kAREA 0] -10[dB]¢]5Ie] o2 H 7} F=
JH% :‘Eéﬂfﬂ A S WAEE g4t
QFElUe] Fok th 2 Al ol
ol A A o= v A4S YERAIL, tEHY
52 O = Ueisth gt £ =EA A
eHk et QHElVe Sk ti oA whALE
Aoy AYEA, A o] AAgtA} sk H3E
Jé—u 0 2% WLAN, WiMax-& EAldA &8 7}5
& 202 AR EH, st HEUE tEtdEal
l }%6}04 AARE A7) 895 7HA & 0

ox 4y 0 L
o U

Y
S
=

oW g
m&
J[N'
ruﬂ
A,:
it 3:3

i‘_,

ikl

F 312 3

[1] Ramesh. Garg, Prkash. Blartia, Inder. Bahl, Apisak. Itti-
piboon, "Microstrip Antenna Design Handbook", Atrech
House, pp. 2-3

2] YEhE, 2484, o8, 77 “UWBE ARz 314
Eltel AN ﬁa?%‘ii%’i 25, A3, No.l
pp. 208-211, 2009.10.16

[3] C.T.P. Song P.S.Hall, H. Gbafouri and I. Henning,
"Fractal Antenna Research at University of Birmingham"
Hth Int. Conf. on Antennas and Propagation, vol. 2,
pp. 724-727, 2001.

[4] J.AKong, Y. Zhang, R.T.Shin, Fernando L. Tecerira
and Y. Eric Yang, "Wideband Antenna Element in
Electromagnetic Wave Theory and Applications", RLE
Progress Report 143..



[5] B92, “UFE FHNRE o83 Frtela
? A 2 AR, AL Foet
3SR =2 pp.8-19, Dec. 2003.

1984 =it ojskd
AR SIS
1998 : AZ e oigkyd
) A7) skl gshah
2001“‘~2002L4 TEAHNS AAEe G AFase
A - Hxsjgtal S FHAEA T g
ZHAZOF : mlo]a R} B4, 2353 3244,

TS, olFEAl, AT

883 =22 A 158 A6 3 20114 12€



