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A broadband and miniaturized dual circularly polarized antenna
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Abstract: A dual circularly polarized antenna covering X—band is designed. Two vertical Vivaldi
antennas are fed by a 3 dB coupler to achieve dual circular polarization. In order to achieve broadband
miniaturization, the Vivaldi antenna is slotted and a slot—coupled 3 dB coupler is adopted. The simulation
results show that the overall size of the designed antenna is 0.481 x 0.481 x 0.54(4 corresponding to the
wavelength at the lowest frequency); it can achieve Left—-Handed and Right—Handed Circular Polarization
(LHCP/RHCP) with Voltage Standing Wave Ratio(VSWR) <2 and 3 dB of Axial Ratio(AR), 40% of
bandwidth from 8 to 12 GHz.
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Fig.1 Overall structure of the antenna and the Vivaldi radiator
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Fig.2 Structure of 3 dB hybrid coupler
2 3 dB HAFES ]

3 dB HLAE HT 3 A A2 T2 A PR AR A A N, ] R 2O R RO R, A 2 Brs o TRUZ e A
FuiH L2, RBROFER S TUZ L, a3 f4, P2 — A EDE ARG, DAL T Ry 4 8 i 1.
T0UJZ R 2 09 4 Ja 3 L 5T %0 2 SR A B iz, 2300 5 U2 BUIR 2 BRI & Jm A2, DUERZe iy i 5 15t gt o, R
TERZMERE R R, AR anI&l 2 fros o % T ARG 3 dB HURR, #5555 Al O LA, JUME 5 T 30K 25 DA iy
2. 3IERSEWN, SO 4 NMER D HESMmO4RA, WESHRES NGO 2, 3IELESHE, 4
F 1 g b e i o e 2o I Al R B R R 2 B0 K i 5 R A S, RB RS IR BB R .

——— LHCP
~——— RHCP

41
Zst
>

2k

1 1 1 1

8 9 10 11 12 3 9 10 11 12
fIGHz fIGHz

Fig3 Tl?iVSVV‘IE of port 1 z%nd port 4 Fig.4 Axial ratio and antenna gain for LHCP port of the proposed antenna
[ 3 2T FIA e R AR A O L il 26 4 Ze TR ALl R 2%



1246 KipZBHM=EEBRFEEFR %21 %

2 MEHERESHSH

A SR UG 5 BB HFSS X R 48 #4705 B0 0T, %K
LR VRN s 11 R 4 B 3E U e i L an &1 3 s . DA E AT
VA1, 1F8~12 GHz MBI, VSWR<2, FIHLH R4 HEPT
DG e A5 1 o

(&1 4 Sk il v 111 7™ A A T (B A A A DR T 1w ) Bl L ot &
s gs . &S EURh v 4 7 AR 0 A T 1R AR A AE R T 1) Y

Bl EC R 25 . AR REAS XTI, % 4 B BL A 0 XU b L . e !

PRI o 18] 6(a)~(d) 733 Dby 2 Jie 199 A A 0 A e 5 A% A6 7 8 GHz /iGHz

12 GHz A I E . MWEl 6 Rl LIFEH, FE KT ) n 38 X Fig.5 Axial ratio and antenna gain for RHCP port of
\ S e o Al E o g the proposed antenna

WAL/ T 15 B 3 ELEA B 96 40 USRI BE L 43 e LA

S 1) 7 e A0 A T B8 3 P R

(c) RHCP at 8 GHz (d) RHCP at 12 GHz

Fig.6 Radiation pattern for left— and right-handed circular polarization at different freqyencies
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