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A Study on the Design and Fabricated of the Microstrip Patch
Antenna Using a Stack Structure for Wireless LAN
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Abstract

In this paper, Stack structure patch antenna has been designed and fabricated for wireless LAN applications.
The patch and ground plane were used by PEC metal. It was 0.05 [mm] thick. In order to broaden the
bandwidth of the antenna and improve of gain, the stack structured antenna with probe feed. The measured
input return loss showed less than -10 [dB] at the broadband from 5100 to 6140 [Mi]. It's measured bandwidth
was 1040 ML The gain of antenna in the E-plane and H-plane was 13 dBi and 3 dB beam width was 40°.
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Table. 1 Specification of antenna.

Antenna
Frequency Range 5150 ~ 5875 [Mt]
V:-S-W-R <2
Bandwidth > 800 [Mk]
Input - Impedance 50 [2]
Radiation Pattern Directional
Average Gain > 13 [dBi])
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Fig. 1. Single patch antenna.
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Table. 2 Result of radiation pattern.

Frequency Gain Half power
(Mz) | ( dBi ) | beam width
5150 1375 36.37 °
Raditation 5350 13.82 36.40 °
pattern
E - plan 5500 1352 37.00
5850 13.77 36.77 °
5150 13.60 3388 °
Raditation 5350 13.23 3274 °
pattern
H - plan 5500 1391 32.23
5850 1354 3367 °




o2l

393, AW, WIS, 013N ; FHBE AFTEE olf

3 741} |j|J_L‘='A‘|

Table. 3 Comparison of result.

Simulation Measurement
B 5130 ~ 6010] 5110 ~ 6140
requenc
areney i) (M)
VSWR <2 <2
Radiation Directional Directional
Gain > 13 dBi > 13 dBi
Half power beam
. > 30 deg. > 30 deg.
width
I 39 Holg= A 2o] vk AA 9} A
28 AR vlusld) o] =gl e 5 M T
B el e Bl AT 4 =S
o, 249, 2015 S 2] g2 4
Aatao, AAS AZE A3 5 o]of tEshe
A%E Jeidllth 374 23 AlEdold AA #E

o e dY SAE Yellslerl ol FAA| <
HAW Alole] T2 W o]yl H&slA AAHA X
3 TAE Ao oaE o)

V. 8

ru

0] %—E*Oﬂ’ﬂ 50k T S
o ElE AA 3 AZER

& 249, 319]

R
[l

b b

J

o

2

Eﬂﬂr HAET o5& s Aste] HAL
g AP UE AZ=ow T3}y, 5= XZH
o2 FHAZT

At AHAe e AEHCIHY CSTAR
Microwave StudioS AHE3ITh AAE &Y +%
nlo] AZAEY sjX|RHH U] 5 SAS AuR,
& WAl 110 [dB] (VSWR 2:1)Z 7|5 0.2 5130
~ 6010 [MHz] (BW = 880 [MHz])2}= Btje] EAL
UER AT ALY 54 ER1st 27} E-plane ¥}
H-plane 2.5 13 dBi°)’de] o] A

HHoz2 AAE deU= 35 BAF 93§l

o N
2L ofl

ol Jlrl
N o

brlolaz ey ALY HAS Aol B A7 427

oheube] TS 2h7] ASiA] foam(e, =1.03) 0.2 Il
Aok, 2 ol 45 A A E S8tk
A WS g QISR V)9S o] &gk AR A
o2 A&t

A Qe o WA g deEs
< AnritsuA}2] 37169A VNA(Vector Network Analyzer)
g AHgdel ZRagon, 1 23t 98 Wk
(Return loss) < -10 dB (VSWR < 2)& 7|22 5110
~ 6140 [MHz], (BW = 1030 [MHz] )&}& Bt EA
& UERSie:

E Al el =3-& far-field 274 ©] 7}53F anechoic
chamberol] A O]-Er‘ﬂ”i o, do]E+= OrbitAFe] Midas
30ZEIHS ARSt A BAEAS =
A A3 %lo}t AFERS 95 F o
E-plane, H-plane®| Al 13 dBi o]32] & o|5 A}
= <1>:4 O 2= o]oh;}

0]
PR

meb] o] =RolA] AHgE AAM A AEe
29 thele) vholziz ey AL olS3 o
Q2o psted Dt 922 B Hgor
EREEE R RS DR B )
& BQI54e £ AL e s by 2 o)
S8, RN A4 e, 1 48 R
Hol 225 A48 4 Y Ao B,
SRS g =
il ,

oY
oE

offt

=, 2719, oA, AR, “FAJHY &%

& 2 g% A (IEEE 802 541 el &
st FAY AR A HAT T Al 15
A, A3Z, pp, 80-90, 7. 2004.

2] olgdd 7UA, = WISt “Zo] Y Iy
&% e Bujed B4 FEPRe
#1434, A3Z, pp, 260-277, 3. 2003.

[3] D. M. Pozar., Microstrip Antennas., Proc. IEEE, Vol.
80, pp 79-91. Jan 1992.

[4] T. Sugiyama, H. Horita, Y. Shirakawa, M. lIkegata,
S. Takaba and H. Tate, "Triple-band internal antenna

Hitachi Cable

MN RN

for clamshell type mobilephone",
Review, no. 22, 2003.



428

[5] S. H. Hwang, W. . Kwak, J. I. Moon and S. O.
Park, "An internal dual-band printed antenna for
CDMA/PCS handsets", Microwave and Optical
Technology Letters, vol. 45, pp. 537-540, 2005.

[6] S. H. Hwang, Y. J. Cho and S. O. Park, "An internal
dual band antenna for Bluetooth / DMB applications",
IEEE Transactions on Antennas and Propagation,
vol. 2B, pp. 535-538, 2005.

[7] Y. J. Cho, Y. S. Shin, S. H. Hwang and S. O. Park,
"A Wideband Internal Antenna with Dual Monopole
Radiation Elements", I[EEE Antennas and Wireless
Propagation Letters, vol. 4, pp. 381-384, 2005.

[8] Z. D. Liu and P. S. Hall, "Dual-frequency planar
inverted-F antenna", IEEE Transactions on Antennas
and Propagation, vol. 45, no. 10, pp. 1451-1448, Oct,
1997.

[9] E. Chang, S. A. Long and W. F. Richards, "An
experimental investigation of electrically thick
rectangular microstrip antennas" [EEE Transactions
on Antennas and Propagation, vol. 34, no. 6, pp.
766-772, June, 1986.

[10] G. A. Deschamps, "Microstrip Microwave Antennas"
presented at the 3rd USAR Symposium on Antennas,
1953.

[11] H. An et al., "Broadband Microstrip Antenna Design
with The Simplified Real Frequency Technique"

IEEE Transactions on Antennas and Propagation,
vol. 42, no. 2, pp. 129-136, 1994.
[12] K. Fujimoto, A. Henderson, K. Hirasa and J.R.
Chapter 1, RSP LTD,

James, "Small Antennas",
1987.

= d g (BWH7)

Sala)sls] =22 4124 A5 3 20089 109

19693 29 : =gty st
3 AR5 F3AL
1981 3¢ ~ 1983 2¢¥ . A=

g g MxpFsta Fat
A}
1 1987 : BA7]&AL
1988“1 39 ~ 1993 2¢ ;3= g

AAEetn ek upa}
Exajjofstw sjkAA =l

D QI S olEEAl B A

2007 39 : QAR
U x| 38t} Fahabat

20006 11€ ~ 2008 2¥
Matushita Electric Works 93

HAYH




