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Dual band meandered PIFA
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ABSTRACT

The dual band meandered PIFA has been designed, fabricated, and measured. The measured
impedance bandwidth is 924% @245GHz (227-2.49GHz} and 16.33% @5.75GHz (4.95-5.83GHz),
repectively. The radiation patterns are similar to those of a typical PIFA. The antenna gains of each

resonant frequencies are 5.06(@2.38GHz), 5.95(@5.39GHz) dBi respectively.
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I . Introduction

The whip/helical antennas have been widely
used for mobile communication. These antennas
usually increase the volume of handsets and are
gradually being replaced by built-in antennas. One
of the most promising built-in antennas is the
planar inverted F antenna (PIFA), the size of
which is typically A/4, but using a capacitive
loading technique it can be reduced to A/8[1] It
can be top-mounted, side-mounted, or back-
mounted but its structure must be designed
together with that of the handset body. The
location of the PIFA on the handset affects the
specific absorption rate(SAR) inside the head[2].
These effects will most probably be considered for
the design of upcoming or next generation
antennas.

Recently, the development of embedded antennas
for mobile communication handsets has become a
hot issue. Internal chip antennas have not only
structural merit, but also the economical advantage
of mass production. Murata Manufacturing Co. Ltd.
has developed several types of chip antennas,
which are being applied to mobile
communication services[3, 4]. Various complex

some

structures embedding line conductors in various
material have been designed and fabricated. The
typical dimensions of Murata’s chip antennas are
10x4x2 mm and impedance bandwidth is about
100-150MHz at 2GHz. The typical antenna gain is
<0 dBi

In this paper, a novel planar inverted F antenna
using meander conductor lines directly coated on
the edge of the rectangular FR-4 substrate of size
80x42x1.6mm and relative permittivity &,74.7 is
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presented. The FR~4 substrates are very cheap
and widely available, The meander line PIFA has
been designed based on a vast amount of
parameter study, using a high frequency structure
simulator (Microwave studio). Despite the proposed
simple structure, which can be realized quite easily
and cheaply, the performance of the designed and
fabricated better than those

commercially available at present.

antenna  is

. Design and Fabrication of a
meandered PIFA

14mm

Fig. 1 Geometry of meander line PIFA

Consider the meandered PIFA with the new
feeding structure shown in Fig. 1. The coaxial
feed line is connected to the meandered part,
which is the edge of the FR-4 substrate with
relative penmittivity &,47 and height A=1.6mm.
The overall size of the proposed meandered PIFA
is 206x535x16 mm. The antenna size of front
side is 14x5.35 mm and the size of the back side
is 5x5.35 mm. The impedance matching is obtained
mainly by optimizing the structure of the
meandered part and position of feeding point.
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Fig. 2 shows the simulated Si's of meandered
PIFA for different ground sizes (LXW mm). We
can see that the return losses for each case are in
good agreement. They show a double resonance
characteristic. The first resonance occurs at 247
GHz (239~259) and second resonance occurs at
57 GHz (557~589). The proposed antenna
structure can be one of the good choices when a
variety of ground size is expected {o be used.
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Fig. 2 Su of meandered PIFA for different ground

sizes (LXW mm)

Fig. 3 shows the Su’s of meandered PIFA for
different feeding points. In fig. 3, coaxial feed is
connected with the meandered part and is assumed
to be located Imm away from the bottom of the
meandered part. In case A, the feeding point is
located 2 mm away from the bottom of the
meandered part and case B, C, D are 3, 4, 5 mm
away form the bottom of the radiation plate
respectively. In Fig. 3, the resonant frequencies
become larger, and return loses become smaller as
the poison of the feeding point toward the bottom
of the antenna become longer.
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Fig. 3 Return loss of meandered PIFA for different
feeding positions
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Hl. Measurement of a meandered
PIFA

The designed meandered PIFA has been
fabricated and measured. The measured and
simulated S;;’s are compared in Fig, 4. Based on a
return loss of 10dB, the band width of the
simulated Sp‘'s are 8.03% (239~259GHz) and
5.58% (557~589GHz), respectively. The measured
ones are 9.24% (2.27~2.49GHz) and 16.33% (495~
5.83GHz), respectively. They are shown to be in
good agreement in terms of resonant frequencies.
The measured return loss bandwidth of the
fabricated antenna is wide enough to cover the
frequency band for bluetooth communication
services used at 245 GHz and 575 GHz.
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4 Simulated and measured retum loss of
meander type PIFA

Fig.

The simulated radiation patterns of the meandered
PIFA are shown in Fig. 5 through 7. The
simulations have been performed in the xz (Fig.
5), vz (Fig. 6), and xy (Fig. 7) plane. For each
plane, the Co- and Cross-Pol patterns have been
simulated at the center frequencies of 2.45 and
575 GHz, respectively. We can see that the
radiation patterns at the frequencies of 245 GHz
and 5.75GHz resemble each other and are similar
to those of a typical PIFA. For the frequencies of
245 and 575 GHz, the antenna gains are 14 and

24 dBi, respectively.
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b. Cross—Pol
Fig. 5 Simulated radiation patterns of meandered
PIFA in vz plane
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Fig. 6 Simulated radiation patterns of meandered
PIFA in xz plane
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a. Co-Pol
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Fig. 7 Simulated radiation patterns of meandered
PIFA in xy plane

IV. CONCLUTION

The dual band meandered PIFA has been
designed, fabricated, and measured. The measured
impedance bandwidth s 9.24% @238 GHz and
16.33% @539 GHz. The antenna gain is 1.065
@2.45GHz and 6.069 @5.7GHz respectively. The
proposed antenna structure can be used for
bluetooth and WLAN applications.
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