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1. Introduction

Antenna designers who want to obtain a wide impedance bandwidth show a keen
interest in the planar monopole antennas because of the good impedance matching,
compact and simple structure, and easy of construction [1-3]. Also, the frequency notched
planar antennas have been studied and implemented by inserting various shaped slot [4-6].
In this paper, two types of the crossed planar monopole antenna having a band-notched
feature are presented.

2. Antennadesign

The designed antenna structure is shown in Figure 1. It consists of two copper-plate
monopoles of size 25><15mm2(L ><W) with 0.2 mm thickness: top-cut plate and bottom-cut
plate. The two plates are orthogonally placed to form the crossed planar monopole antenna.
The band-notched characteristic can be created by etching the ‘U’ shaped slot in the interior
of the radiating element. In Figure 1(a), the band notch slot is all in one because it is
connected on the basis of a central axis. On the other hand, Figure 1(b) symmetrically places
the four U-shaped slots. Except for the geometries of U-shaped slots, other parameters are
set to be the same. The U-shaped slots are placed from a distance (D; ) at feeding point A.
The slot length having notch function in crossed planar antenna is similar to the two
dimensional case [6]. Therefore, each length (Ly,ly,) has to become quarter wavelength,
respectively.

The proposed antenna has a finite ground plane with the 150 mm diameter. The design
parameters (D;,G,,t) of the proposed antenna structure are set to be 4mm,1mm,0.5mm,
respectively. The slot lengths (Lg,L,,) are same to compare the notch characteristics.
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3. Experimental results

Figure 2 shows the measured and simulated return loss versus frequency for the
proposed antennas. Using CST Microwave Studio software, the simulation results are
obtained, and reach a good agreement with the measured data in the edge of the lower
frequency or the higher frequency. In Figure 2(b), the proposed antenna with a single U slot
fails to reach an accord because of the difficulty of assembling the single notch slot. To be
more exact, Table 1 shows the notch characteristic of the proposed antennas. The
impedance bandwidth is obtained for crossed planar monopole antenna by controlling a
beveling () so as to good impedance matching. The omni-directional radiation pattern is
gotten in three dimensional antenna rather than two dimension [7]. Also, because the plate is
orthogonal, the linear phase feature is found.

4. Conclusion

In this paper, two types of the crossed planar monopole antennas having a band-notched
characteristic have been proposed and measured. Using the orthogonal monopole plate, the
radiation pattern and phase characteristics are improved. It was also found that a simple U-
shaped slot has been used to achieve a notch function in the case of the crossed planar
monopole antenna.
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Table 1. Comparison of notch frequency for the proposed antenna with Ly =L, =21mm

Center notch frequency (GHz) Notch frequency range (GHz)
Antenna Type

Calculated | Simulated | Measured Simulated Measured

Figure 1 (a) 3.57 3.92 3.76 3.42 ~4.02 3.39 ~ 3.83
Figure 2 (b) 3.57 3.65 3.62 3.32~3.73 3.18 ~ 3.69
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Figure 1 Geometry of the proposed crossed planar monopole antennas: (a) with the single
U slot (b) with the multiple U slot
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Figure 2 Measured and simulated return loss versus frequency : (a) without slots (b) with
the single U slot in Fig.1 (c) with the multiple U slot in Fig.1
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