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Abstract: In this paper simple frequency reconfigurable patch antenna that operates at multiband from 2 GHz to 4.4 GHz. In
this paper, design, simulation and measurement of a simple multiband frequency reconfigurable antenna with micro strip
connecting elements is discussed. By changing the position of the micro strip connecting elements on the antenna patches,
the operating frequency will shift with fixed radiation patterns. Both simulated and measured results are provided and shown
in good agreement.
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1. INTRODUCTION

Many wireless products are designed to operate at several
frequencies. By making the antenna reconfigurable, one can
use more than one service using the same antenna and avoid
the use of multiple antennas. Reconfigurable antennas are
becoming more important in defense and commercial
wireless application. Frequency reconfigurability is one of
the reconfigurable functions (polarization, radiation pattern,
and operation band) in the reconfigurable antenna design.
At present, some frequency reconfigurable antennas have
been discussed in earlier literatures [1]-[3]. It is found that
the antenna can operate at multiband from 2 GHz to 4.4
GHz and the operating frequency can be shifted with fixed
radiation patterns, when the position of connecting element
on antenna gaps is changed.

2. ANTENNA STRUCTURE AND DESIGN

The antenna structure and dimension parameters are shown
in Figure 1. Two 0.5 mm gaps are placed between the inner
driven element and outer parasitic element; four 0.5 mm
• 0.5 mm micro strip connecting elements that can be
regarded as an ideal Switch, are placed on the gaps. Based
on the transmission line model, the patch antenna is designed
to operate at 3.5 GHz with patch length 28mm and 3 GHz
with patch length 31mm before the gaps are placed. Rogers
RT5880 Duroid [• r= 2.2] of 30 mil thickness are used here
as the substrate. The four connecting elements are located
on the gaps with different positions D for the measurement
of S11 and radiation patterns.

 The S11 and radiation patterns with D = 0 mm and
5 mm are depicted in Figure 2 and Figure 3, respectively.
Figure 2 (a) shows that the antenna works around 3.3 GHz
when there are no connecting elements on the gaps. When

Dimension of Antenna:- WP = 38 mm, LP1 = 28 mm, LP2 = 31
mm, YP = 9 mm, G =0.4mm, D = Varies.

Figure 1: The Top View and Bottom View of the Actual
Antenna Appearance
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the connecting elements are placed, multiple resonance
frequencies appear between 2 GHz and 4.4 GHz. In addition,
when the position D shifts, the resonant frequencies also
shift. According to Figure 2, the antenna can operate at
frequencies which is lower than 3 GHz (2.66 GHz) or higher

than 3.5 GHz (4.08 GHz). The position D of the connecting
element gives another degree of freedom to reconfigure the
operating frequency of the antenna other than the originally
designed 3 GHz and 3.5 GHz. With this property, the
antenna can work in a wider frequency range. On the other
hand, the radiation patterns of the antenna remain the same,
as D and the operating frequency are changed, as shown in
Figure 3.

3. CONCLUSIONS

The idea of a simple micro strip patch antenna with multiple
reconfigurable frequencies from 2 to 4.4 GHz is
demonstrated in this paper. With different connecting
element positions, the shifts of operating frequency of micro
strip antenna can be achieved with fixed radiation patterns.
This method provides another approach for the frequency-
reconfigurable antenna design.
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Figure 2: (a) The Measured S11 when there are no Connecting
Elements, (b) S11 with D = 5 and 0 mm. Measured and

Simulated S11 when, (c) D = 5 mm, (d) D = 0 mm.

 Figure 3: Radiation Patterns for (a) D = 5 mm.
(b) D = 0 mm.




