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Omnidirectional Circularly Polarized Antenna Using
Zeroth-Order Resonance

SR RUE-E

- O

Byung-Chul Park - Jeong-Hae Lee
2

B =RoXE 98 yA 724 #2377 25
S} A WAL HE S A7) s 48 M T2 93} 3 1 3
A AAE 48 WA 2o 2R 27 $7 Ase £ Augre) 90° 94 Ao
7}2154 48 WA 72 Alold] 94 AR AZE Atk mebd Aeke gelue Aueky 99 #st 54

2 4R A tElUE 7] Ee] g ey 948 A5 orelyle) wia] A714Q) 2717} 38 % #Ad
Aok 3, Bxe) 900 94 Holsl9} o]F FA L& glol YAl tAkgle] shsEtth Atd Ve
AR A WAL e FAL Y3 uF LES LA £ 9 ANE 3 dB FNE @7 A8
A3 A4S A3 A3 Xy HHolM 3 B 2u]E HEst= 17ho] 86~282°% S HAYTh

1~J r.>rL

Abstract

In this paper, the omnidirectional circularly polarized(CP) antenna using arc-shaped mushroom structure with curved
branch is proposed. To obtain a vertical polarization and an omnidirectional radiation pattern, the CP antenna uses ze-
roth-order resonance(ZOR) mode of composite right and left handed(CRLH) transmission line. The horizontal polari-
zation is achieved by the curved branches. Also, the spacing between curved branch and arc-shaped mushroom structure
gives the 90° phase difference between vertical and horizontal polarization. The proposed antenna, therefore, has an
omnidirectional CP radiation pattern in the azimuthal plane. The electrical size of the proposed antenna is reduced by
38 %, compared with that of the previously presented omnidirectional CP antenna”’. In addition, the CP antenna is
simply designed without 90° phase shifter and dual feed line. The proposed antenna uses a Bazooka balun for good
impedance matching and radiation pattern. To improve 3 dB axial ratio in XY plane, the designed antenna is optimized.
After optimization, the measured 3 dB axial ratio in XY plane is observed in 86~282°
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Table 1. Comparison between the proposed antenna
and the antenna of reference [1].
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1% 1= Composite Right and Left Handed(CRLH) A

33 1. CRLH A4 Az2e 57132
Fig. 1. Equivalent circuit of CRLH transmission line.
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feeding point  ground plane 3.175 mm RT/Duroid 5880
in back substrate(g,=2.2)

18 2 %D Al 2
Fig. 2. Structure of the proposed antenna.
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(b) Side view
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Fig. 4. Top and side view of fabricated antenna.
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Fig. 5. Bazooka balun.
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Fig. 6. (a) S-parameter without balun, (b) S-parameter
with balun.
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H 2. x-yHHAANMY 19} L] &3
Table 2. t and L effect in x-y plane.

Fixed values : w=1.5 mm, d=40 mm, D=56 mm, L=26 mm

t |Avg(LEy— LEg)| Avg([EJE ¢]) | Avg(axial ratio(dB))

9 mm 81.5° 0.5 5.7
11 mm 85.7° 0.6 38
13 mm 89.3° 0.7 2.8
15 mm 92.1° 0.8 23
17 mm 91.8° 0.9 20

Fixed values : w=1.5 mm, ¢=40 mm, D=56 mm, =13 mm

L |Avg(LEs— LEg)| Ave(E4E 9|} | Avg(axial ratio(dB))

26 mm 91.5° 0.9 1.8
28 mm 91.1° 1.0 1.5
30 mm 91.3° 1.2 1.1
32 mm 91.4° 13 1.5
34 mm 91.0° 1.5 18
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