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Abstract—A novel reconfigurable slot antenna for the upper
ultra wideband frequency range is presented. The antenna can
operate at any of eight adjacent sub-bands in the 6.0–10.6 GHz
frequency band, and is configured by means of seven PIN diode
switches. At each of its sub-bands, the antenna provides a nearly
omnidirectional radiation pattern in the horizontal plane, with
predominantly vertical polarization.
Index Terms—Multiband antennas, PIN diode switches, reconfigurable antennas, slot antennas, switchable antennas.

I. INTRODUCTION

T

HE basic architecture of a cognitive radio system generally includes two antennas [1]–[4]. One is a wideband
antenna that continuously monitors the wireless medium and
searches for unused frequency channels. The other is a reconfigurable transmit/receive antenna that can dynamically modify its
transmit/receive characteristics to perform the required communication within the unused frequency channels. While both these
antennas are equally important, clearly the task of designing a
reconfigurable antenna with switchable multiband functionalities through a wide frequency range is more challenging. The
requirements that the antenna be compact and have a nearly omnidirectional radiation pattern at each of its sub-bands make the
design even more demanding.
As pointed out in [4], a feasible way to achieve the antenna reconfigurability is by selectively switching in or out some parts
of the antenna structure. Examples of such antennas in which
the radiating structure is a slot and the switching is effected
by means of PIN diodes can be found in [5]–[7]. The reconfigurable antenna described in [5] is a coplanar-waveguide-fed slot
antenna. The antenna has eight PIN diodes that are connected
symmetrically across the slot. The states of the PIN diodes determine the electric length of the slot, and thereby yield switchable five-band operation in the 3–6 GHz frequency band. Similarly, in [6], four shunt PIN diode switches connected across an
S-shaped slot of a microstrip-fed slot antenna facilitate quadband operation in the 0.5–1.0 GHz frequency band. Finally, in
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[7], a reconfigurable slot antenna that facilitates five-band operation in the upper part of ultra wideband (UWB) frequency
range of 6.0–10.6 GHz is described. The proposed antenna in [7]
is shaped similarly to a conventional printed inverted-F antenna
(IFA), though its monopole is longer and shorted to the ground
plane. In this way, a slot-type radiating structure is formed.
Switching from one sub-band to another in the antenna of [7]
is effected electronically by five integrated PIN diode switches.
Four of the PIN diodes are divided into two pairs of back-toback connected diodes, and each of those pairs is connected in
shunt at two different locations across the radiating slot. The
fifth PIN diode is connected in series across a narrow gap made
just to the right of the excitation point in the metal arm bordering
the slot from above. The states of the shunt PIN diodes and that
of the series PIN diode govern the resonant frequency of the
antenna through two different physical mechanisms. When the
pairs of shunt PIN diodes are switched from OFF to ON state,
they shorten the effective length of the slot and thereby increase
its resonant frequency by steps of about 1 GHz. When the series
PIN diode is switched from ON to OFF state, it adds capacitance
in series with the radiating structure of the antenna, and this increments the antenna resonant frequency by a smaller step of
about 0.5 GHz.
In this paper, we propose a new reconfigurable slot antenna.
The design of the proposed antenna follows the design principles outlined in [7], but it is different from its prototype in three
aspects.
1) In the new antenna, the slot has a rotated-T shape with both
horizontal and vertical segments (rather than being only
horizontal). The vertical segment of the slot was added to
improve the omnidirectionality of the antenna in the horizontal plane, which was found to deteriorate when the series PIN diode was switched to OFF state. It appears that the
radiation from the vertical segment of the slot compensates
to some extent the adverse effect of the field that is formed
across the switched-off series PIN diode on the radiation
pattern. It also renders the antenna smaller in size.
2) The new antenna uses three (rather than two) pairs of PIN
diodes, thereby enabling switchable operation at eight adjacent frequency sub-bands in the upper part of the UWB
frequency range (6–10.6 GHz).
3) In the new antenna, the shunt pairs of PIN diodes are
placed in a staggered manner on both sides of the substrate
(rather than being packed on one side). In this manner, we
achieve larger physical separation between consecutive
pairs, which makes the process of soldering the PIN diodes
easier and more accurate.
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