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Rotated-T slot antenna for cognitive radio operation in the 3.1–6 GHz
frequency range
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A reconfigurable rotated-T slot antenna for cognitive radio operation in the lower part
(3.1–6 GHz) of the UWB frequency range is presented. The antenna can operate one at
a time at six adjacent sub-bands. The switching from one sub-band to another is done
electronically using PIN diodes. The antenna exhibits a nearly omnidirectional radiation
pattern in the horizontal plane of operation with predominantly vertical polarization.
Keywords: reconfigurable antennas; slot antennas; switchable antennas; PIN diode
switches

1. Introduction
Cognitive radio operating in the UWB frequency range is a recent technology that offers
a new solution for the spectrum scarcity.[1] One of the techniques proposed is based on
orthogonal frequency division multiplexing (OFDM) referred to as MB-OFDM. In this
approach, OFDM is combined with a multi-banding technique that divides the available
band into 14 adjacent sub-bands of 528 MHz each.[2]
A key component of such a multi-band cognitive radio system is a frequencyreconfigurable omnidirectional transmit/receive antenna.[3] A feasible way to achieve the
reconfigurability of the antenna is to switch in or out some parts of its radiating structure electronically.[4–6] Recently, we proposed a novel methodology for the design of a
frequency reconfigurable slot antenna [7] and used this methodology to develop a printed
rotated-T slot antenna that operates one at a time at the eight sub-bands that are encompassed
within the 6–10.6 GHz UWB frequency range.[8] In this eight sub-band antenna, the
switching from one sub-band to another is done electronically by means of seven PIN
diode switches. The antenna also has a nearly omnidirectional radiation pattern, with
predominantly vertical polarization at each of its frequency sub-bands.
In this work, we propose a printed rotated-T slot antenna that operates one at a time at
the six sub-bands (remaining out of the total 14 sub-bands) that are encompassed within the
lower part (3.1–6 GHz) of the UWB frequency range. The geometry of the proposed antenna
is similar to that of the eight sub-band antenna of [8], but largely all its initial dimensions
are scaled up for the lower frequency range of operation. Although the number of targeted
sub-bands is smaller here, we still use the same number (seven) of PIN diode switches as in
[8] to control the switching from one sub-band to another. The use of an extra pair of PIN

∗ Corresponding author. Email: leviatan@ee.technion.ac.il
© 2015 Taylor & Francis

