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Abstract

In this paper, a small mu-zero zeroth order resonance(ZOR) antenna ™ based on meta structure is proposed using parasitic patch

at 5.8 GHz. The mu-zero ZOR antenna is designed by utilizing the resonance of series inductance and capacitance of mu-negative trans-
mission line and its size can be further reduced by a simple parasitic patch. The parasitic patch can increase series capacitance of
mu-negative transmission line related to a resonant frequency. We have simulated and optimized dimension of the parasitic patch using
Ansys commercial simulator(HFSSB]) As a result, the antenna has the following characteristics: & of O 59 efficiency of 92 %, and

gain of 6.57 dBi. Also, its size is reduced by 24 % compared to a conventional mu-zero ZOR antenna"**. The measured results are

in

good agreement with the simulated results.
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Fig. 1. Equivalent circuit of composite right- and left- hand-
ed(CRLH) transmission line(a) and mu-negative(MNG)
transmission line(b).

A& T8 gl BF %#01 Ad, E% olofof
SPE} CRLH W’HL =

9‘
2= =2
k. MNG A$M 24 & $24-&S CRLH z_gg@i_@r
T3, °§%;ﬂ%—8— fz} 1 °( €opf =

oE
Ho
1o
offl
ne,
ol
_EL
jas!
2
o}')
X,
fil
=
2l
to
N
3
of
t1 of

{d
)
W
lo
Y

0

ZE HoFrh of Y
EE% o] ;}Ui O}Eﬂb}f’/l 3§§]_E o];]_
& At dEue 71E FA

. do
o

L oofd
Fll‘ o N, o

ey 329 Fol A Gl 714
FZo|t 71E FAZ GAA ey

29 29} 7ol HAUE Eotsto] H7Fe] 7
FIAY 224 drh o7 7]AHAE ol

N
Y

EE —\N'
r[o S

o BN e @l

N
—_

351



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 27, no. 4, Apr. 2016.

J8 2. 71& FAZ 9337 ey A7 42
Fig. 2. Current path of conventional mu-zero resonance an-
tenna.
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Fig. 3. Structure and current path of mu-zero resonance an-
tenna with parasitic patch.
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Fig. 6. Structure and equivalent circuit of the proposed an-

tenna.
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Fig. 7. Current distribution of proposed antenna.
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Fig. 9. Current vector on antenna and ground.
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Table 1. Comparison of antenna w/ and w/o parasitic patch.

Parasitic | f Gain | Bandwidth | Efficiency| Ground

paich | [GHz] bl asiy| ) (%] |size [mm’]
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