297 #TE AT WK TolWAE MOks
EfRY AA el

Aperture Coupled Circularly Polarized Patch Antenna for

Polarization Diversity using Switching Elements

REHE R EHE

2004 #£ 2AH
MBEEANER K2

€T EE LB R

F T %



2913 RFE EAT WY o WY BO&S
FIfRS 1) ket

Aperture Coupled Circularly Polarized Patch Antenna for

Polarization Diversity using Switching Elements

mEHK R E HE

2004 £ 2AH
B EERNER KEKE

T 7B E LS8R

F T %



A wmSs FATH TEHL: BmXoes RBUET

T * X Q)

gl 2 & X Q)

w2 7 E W Q)

2004 4 2H

WEB W RNBR KB

€ F ol E T8 R

H T %



1
N

Abstract
Al 1 A ABE e 1
1.1 od:rl_g 13_.9_7\3 1;_4 %;ﬁ, .................................................................... 1
1.2 AT U8 5l LA e 2
xﬂ 2 =} _ﬂ/\é H(;—./é:o :_ﬁo- ........................................................................... 4
2.1 AR QA HIEO] FBF e 4
2.2 FLABL OJAJO] A e 6
A 3 A Alo] A ZAET] OFE|LE oo 8
3.1 Tfo]AZAER] OHELIO] Q. weeereremsiieiie 8
3.2 T} QU] crrereerree e 11
A 4 A AR oFEuF A B BLO AT 14
4.1 AOHE OFELEL] FPQ. wrererrererrrmrereeessintsst 14
4.2 £E7] go]o =8 At Az AL BA 16
4.3 AOFE OFELFe] T A1E] Z T} o 20
A5 A A AT L TF 24
xﬂ B A AT e 30



= 2 4

CE 2-1> U 94 Qg ks B e, 5
K 2-92> 23l Ao HEEG FAT] ALY e, 7
<3 2 - 3> sl YA vk Alda) ARSI FuRE e 7
CE 4-1> tho]l o= 2 H o] o]aF HTF BBF e 17
a d A d
<Y 31> vholAEAEY A AR 1A QL] T e 9
<18 3-2> AZE] FPR] OFEJILE -oeresrsssmmnstineensenistit et 10
<3 3-3> FF] OFELES] ST e 11
<18 3-4> TR OFELFS] ST corseitseesneiseni e 11
<13 3-5> F. 93] Hxo] 37 ME]Q] BEE v 13
<Y 4-1> A AR HET] THO]QE 9IR] crerererrrirseriseeiennes 15
IR 4-2> Aol ARAEY AR HEF] o] Q0] A1) TR e 17

<18 4 -3> AET] to|o s Aello] A|2s) nlo]la R A~E”Y M= - 18
<4 - 4> £EY) Tho] 229 On / Offo] TFE QA womrsrse 19
<:,_7%]] 4 -5> Xﬂcﬂ.% ?_}_Eﬂur_q TR e 19

<1 4- 6> 1O] AFPE] £E) Tl @5 B0l o Sk} vhAkEA} F)



<13 4-8> £E7| tolet gl o3 2. 9413 wute] Al 23
KT 5= 1> OFELES] FEHe} AAX] wererereerrsemrsenssersssnssissenisesisssssesississinns 24
< 5-2> AIZRE O L e 25
<;1% 5-3> EQ] /\Eh;ﬂ%bq. _f_zggkg] E}l—/\].,(fjxal H];ﬂ ................................... 27

<Y 5-4> S48 Azt A X A Mte] whE WA= W



Abstract

Antenna systems that utilize polarization diversity are gaining
popularity due to the development of wireless communication in
recent years. The antenna systems have been used in many areas
such as wireless local area networks (WLAN) and microwave tagging
systems. They are also utilized to realize frequency reuse for
doubling the system capability in satellite communication systems.

In this paper, it is presented a novel antenna for polarization
diversity. The proposed antenna is aperture coupled circularly
polarized patch antenna with switching elements. The antenna is
designed and simulated at 2 GHz by using Ensemble software. The
square patch in proposed antenna has a pair of truncated corners and
the microstrip feed line has schottky diodes as switching element. A
patch antenna with four schotttky diodes can achieve right hand
circular polarization (RHCP) and left hand circular polarization
(LHCP) depend on switching states.

Each of two schottky diodes were placed at \/4 from branch-off
point of power divider and these diodes are shorted at high level
voltage.

Simulation results of proposed antenna show 7.5 % 10 dB
impedance bandwidth and 1.2 % axial ratio. The return loss of the

antenna is mesured and agree well with simulation results.
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<9y 3-2> Az
<Fig. 3-2> Rectangular microstrip patch antenna
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<Fig. 3-3> Side of patch antenna

Radiating slots
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<Fig. 3-4> Upside of patch antenna
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<Table 4-1> Polarization change by diode switching
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<Fig. 4-2> Insert geometry of schottky diode

at microstrip line
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(a) 1 AR
(a) The up side

(b) Sl& AR
(b) The back side

<71¥ 4-3> Schottky diodeEs A st A|zgt mfojaz~2EqY H=

<Fig. 4-3> Fabricated microstrip line with schottky diode
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(b) Simulated radiation pattern when B point was shorted
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<Fig. 4-7> Simulated radiation pattern according to the
schottky diode operation
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(a) Ado @&yl 43 Hupeo] HAHY
(a) Radiation pattern of RHCP when A point was shorted

(b) BHe] gt 43 Ao wAabsid
(b) Radiation pattern of LHCP when B point was shorted
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<Fig. 4-8> Radiation pattern of RHCP and LHCP according to the
schottky diode operation
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