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A Dual-Sprial Line Loaded Monopole Antenna having a
Vertical Groundplane for Quadband Applications
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Abstract

In this paper, we propose a dual-spiral line loaded monopole antenna having a vertical ground plane for quadband
applications. The antenna occupies a volume of 38x12x7 mm® with a 40x92 mm’ ground plane. The measured impe-
dance bandwidths of the antenna based on VSWR <2 are approximately of 11.7 % and 24.8 % in the first and second
frequency band, respectively. The operating frequency can simultaneously cover Cellular(0.824~0.894 GHz), PCS(1.750
~1.870 MHz), UMTS(1.920~2.170 MHz), and [MT-2000(1.885~2.200 GHz) bands. The maximum gains of the
antenna are —0.99 dBi, 4.07 dBi, 2.72 dBi, and 4.33 dBi at the center frequencies of the Cellular, PCS, UMTS, and
IMT-2000 bands, respectively. Good radiation patterns are experimentally obtained.
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Table 1. Variation of return loss with respect to each parameter.

1* freq. band 2" freq. band
Parameter(Variation) Lower resonance Higher resonance Lower resonance Higher resonance
Lower spiral length(Increase) Remain Decrease Remain Decrease
Upper spiral gap(Increase) Increase Remain Increase Remain
Shorting pin diameter(Increase) Increase Remain Increase Remain
Slits length(Increase) Decrease Remain Decrease Remain
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Table 2. Return loss of the optimized antenna.

1% freq, band 2" freq. band
(GHz) (GHz)
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Table 3. The maximum antenna gains.

Frequency Plane Simulation Measurement
(GHz) (dBi) (dBi)
X-Z 2.25 -0.99
0.86
y-z 213 -1.07
X-Z 4.17 1.52
1.81
y-z 4.79 4.07
X-Z 4.62 248
1.92
y-Z 436 272
X-Z 476 3.87
2.04
y-Z 3.96 433
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