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Zu4 7bH 9 43 Metamaterial Peano Antenna
A Frequency Tunable and Compact Metamaterial Peano Antenna
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Abstract

In this paper, we present a frequency tunable and compact antenna which consists of a first-order Peano curve, two
shorting posts, and two inductors which are serially connected between the posts and the edge of the Peano curve.
By properly choosing the inductance of two inductors, the operating frequency of the antenna can be controlled without
sacrificing the fractional bandwidth. To give good demonstration of the operating mechanism, the equivalent circuit of
this antenna is included. To validate the simulation results, we have fabricated the several antennas of being integrated
with different inductors, and the measured results show a good agreement with the simulated ones. The measured results
reveal that the operating frequency is shifted from 1.47 GHz to 0.586 GHz without the decrease of the input impedance
bandwidth. In case of integrating two inductors of 91 nH and 470 nH, the electric size of the antenna is only 0.0246

A%0.0246 Ax0.0114 A. The measured fractional bandwidth(Sy; < — 10 dB) and the radiation efficiency of the antenna
are 5.22 % and 47.25 %, respectively.
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Fig. 1. The geometry and parameters of the proposed
antenna.
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Fig. 2. The equivalent circuit of the proposed antenna.
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Table 1. Comparison of the results from full-wave si-
mulation and from circuit simulation. L), Ly:
inductance(nH), f: operating frequency(GHz),
Z,. input resistance(S2), BW: input impedan-
ce bandwidth(MHz).

Full-wave
Al E# ol
L|L! fp|Z | Bw | M| /|2 | By
0 |397|566| na | 0 |3.844|5.66 | n/a
1 {34247 {na | 1 [364|565 na
101 [273(166| nfa | 1.5 |274]|142 ]| nla
|
1
1

Circuit A &8 o}A

251 |38.16| n/a | 2 |248 366 | n/a
245055721291 | 23 | 241|555 33
241 |78.55] n/a | 2.5 [ 236 {792 | n/a
1|10 256|264 na | 15]274] 35| na
1120241 2 |nfa |23 246 3 | nfa
171301231 18 jnfa | 25 7236729 | na
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Table 2. Antenna characteristics with different sets of
Ly, Ly, Ly, Ly inductance(nH), fo: operating
frequency(GHz), Z.: input resistance( ), BW:
input impedance bandwidth(%).

L L h Z. | Bw plxpixh

01 0 |333]42919.680.1443 Ax0.1443 Ax0.0666 A
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91 | 470 {0.567|47.6 | 6.52|0.0246 A x0.0246 Ax0.0114 A
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Fig. 4. The return losses of the proposed antenna.
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Fig. 5. The measured radiation patterns of the ante-
nna.
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