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Aperture Coupled Circularly Polarized Patch Antenna for
Polarization Diversity using Switching Elements
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Abstract

In this paper, the novel patch antenna for polarization diversity using switching element is presented. The proposed
antenna consists of the square patch with a pair of truncated corners and a microstrip-feed line with power divider.
A switching microstrip-line feed works at schottky diode ON/OFF that is placed at A/4 point from branch-off point
of power divider. Polarization diversity has two types(LHCP, RHCP) as switching the schottky diodes. The measured
3 dB axial ratio bandwidth for switching operation is about 2 %.
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Fig. 1. Geometry of proposed antenna.
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Fig. 2. Geometry feed of proposed antenna.
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Table 1. Size of antenna.

2} 4*(mm) ] 4*(mm)
L 70 Dl 23
C 10.9 m 12
H 36 A4 2
S 276 A H 47 pF
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Table 2. Polarization change by diode switching.

T)RE(A) | THRIRE(B) =49
ON QFF FAs A
OFF ON 39

€,=44, TA(h=16)3 FR4 7|B A3}
et A AFEL & 19 Vel 228 1
g 2014 Tho] QT ON/OFFe] o3 |} 54 W3l
& eIt

M QLIS 2o 4Y

w49 ey 54 24 29 4Y B9
AnsoftAbe] 9FAHE(Ensemble)e AME-31%om, 2]
9L @ 9 ol gee A FoIA e
ARNEZ AYART, BPS T3 Ao 2
427,

ol 2EE R 4P4elA ON, OFF AL o,
3. & 43 AU WAL S, P S
39 3~6914 vehigic

29 30AE Be 44 F Asste WAk &

Return loss [dB)

: ANE BRNZ

SN BE}

: BAE BRNA
: : : ; BNY ER 2

I 1. J

21 22 23 24 25

30
15 16 17 18 18 2
Frequency [GHz]

8 3. 29 A4 wared
Fig. 3. Return loss of simulation.
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Fig. 4. Axial ratio of simulation.
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Fig. 5. RHCP radiation pattern of simulation.
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Fig. 6. LHCP radiation pattern of simulation.
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%2 AU

¥ 102 2z 17he DC upojoj2of whE &
vl g &43to] v Fe) Hoton, I 10004 &4
H3dB &H fIEe 243 Uund o 1.89~
193 GHzo| X, #413 Yuigtd o 1.84~1.88 GHz
2 747 k2 %ojth B o]F &u) A& - 10

’
]
.
[ 3 SEECTT ITTTTOTY BOPYOnS 3. i
by s
[\
3
H

g ? 1 ae """"
i 2 “ Jﬂ_l,/ ..... o
e b p— YY)

P e SHE L T

T : - DR SR

° i Ep01 Bt ot

16 18 17 18 19 2 21 22 23 24 28
Frequency [GHz]

8 10. 3HE &)

Fig. 10. The measurment of axial ratio.



Z9Y &2 AHE ¥ goliAE A7 2E 4us 9] deiy

dB 9 UA e Ee] TPPE FAY F Uk =B
ol AgAY YudA I E R 248 JdudA
A ZL 95 % 2= 07 % F=E WA 345
Atk ol Age dA AFE ety A 2o
AYgole TB8A gL A9 7@ F&HY F
A 2 toleze i g3 FA Fort
o gojFoE 8, FAY JHAA YyEo) =
ol 4EAAY dud 2R YA EXHNRAY, AF
=2 YA H e S| FAo] N} &4 b
= olFel] g3 7 ojFo] A7l AOE HwHd
th 22T 3 109M B A3 o] B9 A3
2% 3.+ MY AP 9] BAFO) o)}
Holg o|fE dA AF AN A8 £uj7] §
H 3349 &, ¢ AT FAEY €23 5
A A oA L AN WX FHe b7t
¥ojd 59 Az ALY AR % Ao B
g8tk

V.2 B

€ =82 9d HXNE 293 AAE AEEY,
F. 943 YudE 2R ALY £ e U g
o HAIE] ¥¥s tE g MEA AdeRLn, A
B2 5 7Hs4E AT &4 A 294
THLE AZE ¢l AF FAEY ol fE <
3 2o 4 30| 3dB FH] A ZA
AL Yoy o, SR BT F . £ A3
83 G UEHY TH| THeHE UL F U
At FEAT ALHA AFE ASY @ vlo)
AZAEY 9o £ B2 Fejo FA FHolu, o
A2 g MEMS(Micro Electro Mechanical System) 3
A TR ¢HY R AAXE ARUTE g2 F
oo o 4¥3E deHUE 1T £ AL AL

2 B3, o|§A AA ¥ delve RFIDS DBS
A4 B5¢ ¢ 5o S8 F AT Aol B
¥t

18

Ho

[1] H. M. Chen, K. L Wong, "On the circular pola-
rization operation of annular-ring microstrip ante-
nnas", [EEE Trans. Antennas and Propagat. vol.
47, no. 8, pp. 1289-1292, Aug. 1990.

(2] C. S. Lee, V. N. "Planar circularly polarized micro-
strip antenna with a single feed", /EEE Trans.
Antennas and Propagat, vol. 47, no. 6, pp. 1005-
1007, Jun. 1999.

3] 4%, 234, 294, "2 24 49 o v
O|AZLEY QHHU AA", §FHAHEY =
A, 10(7), pp. 998-1009, 19993 124,

[4] W. S. Chen, K. L Wong and C. K. Wu, "Inset
microstripline-fed circularly polarized microstrip
antennas”, [EEE Trans. Antennas and Propagat,
vol. 48, no. 8, pp. 1253-1254, Aug. 2000

{51 K. L. Wong, Compact and Broadband Microstirp
Antennas, WILEY, pp. 162-213, 2002,

[6] R. Garg, P. Bhartia and 1. Bahl, Microstrip Antenna
Design Handbook, Artech House, pp. 493-530, 2001.

[7] M. Boti, L. Dussopt and J. M. Laheurte. "Circularly
polarised antenna with switchable polarisation
sense”, Electron Letters, vol. 36, no. 18. 31st, Aug.
2000.

[8] F. Yang, "A reconfigurable patch antenna using
switchable slots for circular polarization diversity”,
IEEE Microwave and Wireless Components Letters,
vol. 12, no. 3, pp. 2116-2124, Mar. 2002.

465



BEBHEREALEE £ 155 H55R 004554

Z] A~
A F

2000 29: AF gL AT HH
(FAh

2004 29 ~8A: S FHGAL
AAFAZt (FH494D

F LAFOH g, RF 32 o
Aze AA

19879 249: FAdse AR
3 (Fh

1989 29: ¥FHNried A7
2 AAFHS (3

1994 84: FArIed A7)
2 AAF s (FEHEA

19949 89 ~1996 39: LGHA

AYA79
20003 19~2001d 19: w2 UCLA A7|E&3 wF

i
19963 49~ @A gFa) %S
[F BHFOH geiL), o)EEA &

=] 2=
Fala
3
&

466

F F 4

19749 24: #F33oiste 4
&3 (T3

1984 29: ASdstn ey A
A58 (FAAh

1914 8¢: AUty ety A
A3 (FeHEAY

Vol 19863 99 ~AA: g YdiEn

AR FE I} Ay

F HHROH vpojaRy . 55 4% AA, ZUEY
ohg| L}




