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1. Introduction

A folded loop antenna has already been introduced as one of the balance-fed antennas for handset
[1]. A folded loop antenna has a self-balanced structure so that no unbalanced current flows on the
ground plane (GP), even though it is fed by an unbalanced line such as a coaxia cable.. However, the
antenna has a narrow bandwidth of 3% for both unbalanced and balanced feed. By changing the strip
width ratio of folded loop antenna, the bandwidth is enlarged up to 45% for the balanced feed [2]. In
addition, in order to make a lower profile of a folded loop antenna, built-in folded dipole antenna
(BFDA), which has a structure folded loop elements sideways so that the antenna can be placed on the
ground plane(GP), has been proposed. BFDA has a so a self-balanced effect. The relative bandwidth is
about 13% [3].

To be lower profile and smaller structure including the GP, a planar folded dipole antenna(PFDA)
has been proposed[5]. PFDA consists of afolded loop element placed horizontally on the top of GP so
that the antenna becomes a lower profile. However, the relative bandwidth for VSWR <2 is 7.0% and
13% for the balanced and unbal anced feed, respectively.

In this paper, in order to enlarge the bandwidth, a planar folded dipole antenna(PFDA) for handsets
with a parasitic element placed under the antenna element is introduced and its characteristics are
analyzed. In the analysis, the electromagnetic simulator based on the finite integration technique is
used. The design parameters, which are useful in practical operation, are obtained. An example of a
wideband antenna is designed based on these parameters and antenna characteristics such as VSWR
and the radiation patterns are shown.

2. Antenna structure

The change of from BFDA to PFDA with a parasitic element is shown in Fig.1 Antenna
dimensional parameters and the antenna element on the top of rectangular GP are shown in fig.2,
where (a) and (b) show perspective view and side view, respectively. The antenna element is placed
close to the top of the rectangular GP and on the top of a parasitic element. The antenna parameters of
optimized structure are wl=7mm, w2=10mm, w3=4mm, w4=10mm, w6=2mm, s=27mm, h=2mm,
d=4.5mm, b=3mm. The antenna element and GP are made of a copper plate with a thickness of 0.2
and 0.5mm respectively. The antenna element is fed by a semi-rigid cable with a diameter of 2mm in
the experiment.
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Fig.1 The change of PFDA with a parasitic element
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Fig.2 Geometry of the proposed antenna

3. Results
3-1. VSWR characteristics of PFDA with a parasitic element

The calculated and measured VSWR characteristics of proposed antenna in this paper are shown in
the Fig.3. As can be seen in the figure, the calculated results for both unbalanced and balanced feed
agree well from 2500MHz to 4565MHz. Also, tendency of VSWR characteristics agrees between the
calculated and measured results. In the balanced feed, the relative bandwidth for VSWR<2 is about
71% at the center frequency 3680MHz. In the unbalanced feed, the calculated and measured relative
bandwidths for VSWR<2 are about 69% and 71% at the center frequency of 3680MHz, respectively.
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Fig.3 VSWR characteristic of optimized antenna

3-2. Current distribution

The calculated current distribution on the antenna element, GP and a parasitic element are shown in
Fig.4, where they are shown at 2500MHz, 3500MHz and 4500MHz for both unbalanced and bal anced
feed. In these figures, a dlight difference is seen around parasitic element and antenna element between
balanced and unbalanced feed. However, the current flows on the GP is also reduced for both feed
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Fig.4 Current distribution
3-3. Radiation patterns

The calculated and measured radiation patternsin the YZ plane are shown in fig.5, where they are
shown at 2500MHz, 3500MHz and 4500MHz. The radiation patterns are expressed by the power gain
[dBi]. As can be seen in these figures, the calculated radiation patterns in both feeds are similar to
each other at above three frequencies. A dight difference is shown between measured and calculated
results. The reasons can be considered to be influence of cable and sensitiveness of antenna in the
measurement. However the tendency of radiation pattern agrees between the calculated and measured
results at above three frequencies. The radiation is enhanced toward —Z direction. It can be considered
that the parasitic element is operated as a part of radiator.

4. Conclusion

In this paper, one of the methods enlarging bandwidth by using the parasitic element for a planar
folded dipole antenna (PFDA) is introduced and its characteristics are analyzed. In the balanced feed,
the relative bandwidth for VSWR<2 is about 71% at the center frequency 3680MHz. In the
unbalanced feed, the calculated and measured relative bandwidths for VSWR<2 are about 69% and
71% at the center frequency of 3680MHz, respectively. The analyses considering design frequency is
the next subject to be studied.
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Fig.5 Radiation patterns (YZ plane)
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