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Reconfigurable Slot Antenna for Switchable
Multiband Operation in a Wide Frequency Range
Lev Pazin and Yehuda Leviatan, Fellow, IEEE

Abstract—A reconfigurable antenna with switchable multiband
functionalities is presented. The antenna operates one at a time
at five adjacent frequency subbands in the upper ultrawideband (UWB) frequency band of 6.0–10.6 GHz. The switching from
one subband to another is done electronically by means of five PIN
diode switches. The antenna also has a nearly omnidirectional radiation pattern, with vertical polarization at each of its frequency
subbands. Simulated and measured results are compared and are
shown to be in good agreement.

subbands, each of approximately 10% bandwidth, and covers
the entire upper part of the UWB frequency band. The antenna
also has a nearly omnidirectional radiation pattern with vertical
polarization.
This letter is organized as follows. The antenna design is
described in Section II. Simulation and measurement results
are given in Section III. Finally, the conclusion is presented in
Section IV.

Index Terms—Multiband antennas, PIN diode switches, reconfigurable antennas, slot antennas, switchable antennas.

II. ANTENNA DESIGN
I. INTRODUCTION

W

ITH the development of novel communication systems, frequency-reconfigurable antennas are receiving
increased attention. Different types of such antennas—some
mechanically controlled [1], but most electronically controlled by means of varactor-based tuning circuits [2]–[4],
PIN diode-based switching circuits [5], [6], or both [7]—have
been recently suggested. Now, with the push toward cognitive
radio systems (CRSs), the need for novel antenna is even more
crucial [8], [9].
In this letter, we propose a novel design of a reconfigurable
antenna that offers switchable multiband operation in the upper
ultrawideband (UWB) frequency band of 6.0–10.6 GHz in future CRSs. The shape of the proposed antenna resembles that of
a conventional printed inverted-F antenna (IFA), except that the
arm of the antenna’s monopole is approximately a half-wavelength long (of the desired resonant frequency) and it is shorted
to the ground plane of the desired resonant frequency, thereby
effectively forming a radiating structure that works effectively
as a slot, although the extent of the metal alongside the upper,
left, and right sides of this slot is very small. The switching from
one subband to another is done electronically by integrating five
PIN diode switches with the antenna structure. Four of the PIN
diodes are connected pairwise in a shunt across the radiating
slot, while the fifth one is connected in series across a narrow
gap made in the long arm of the monopole. The proposed antenna can operate, one at a time, at five adjacent frequency
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To design a reconfigurable antenna that operates one at a
time at five adjacent frequency subbands in the upper UWB
frequency range, we pursue a novel antenna structure that, like
the antennas described in [5] and [6], has a radiating slot across
which shunt PIN diode switches, capable of changing the slot’s
effective length and hence its resonant frequency, can be placed.
For further control over the resonant behavior of the antennas,
we use an additional PIN diode that, in OFF state, adds capacitance in series with the radiating structure of the antenna. For
easy reference, the five frequency subbands are ordered from
lowest to highest and their order is indicated by Roman numerals. With a view toward covering the upper UWB frequency
range with these five subbands, we initially assume their center
GHz,
GHz,
frequencies to be
GHz. The geometry of
GHz,
GHz, and
the proposed antenna is illustrated in Fig. 1.
The antenna is compact in size occupying less than a
2.5 4.5-cm area. It is printed on both sides of a Taconic
TLY-5-0310 dielectric substrate with relative permittivity
and thickness of 0.8 mm. Its layout is similar in shape
to that of a conventional IFA [4], but its monopole is different
from that of a conventional IFA in three aspects. First, the
length of the monopole here is approximately twice that of a
conventional IFA. Specifically, this length is set initially to be
equal to a half-wavelength (rather than quarter-wavelength) of
, which is 23.1 mm. Of course, during the simulation process,
this length has been adjusted for the desired performance,
resulting in a value of 23.5 mm. Second, the right arm of the
monopole here is shorted to the ground plane by a metallic
strip so as to form a half-wavelength radiating slot. Third, the
left arm of the monopole here is connected to the ground plane
through a 4.7-pF dc block capacitor C3a. The antenna is fed
by a microstrip line, which is printed on the back side of the
substrate and connected to the monopole through Via 1. To
facilitate electronic switching from one subband to another,
five PIN diode switches (D1a, D1b, D2a, D2b, and D3) are
integrated with the antenna structure. The PIN diodes are
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