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ABSTRACT

A reconfigurable antenna is a single antenna operating on multiple functions by adapting itself depends on
the environment it is deployed. Reconfigurability of an antenna is one of the major research areas which offer a
potential solution to the need for advanced wireless systems. By altering the antenna radiation parameters such as
pattern, polarization, and frequency, the reconfigure nature can be imposed on the radiating structure. Several kinds
of research on frequency reconfigurable antennas are categorized here based on switching elements used.
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1. INTRODUCTION

With rapid advancement in wireless communication, the demand for adaptable systems is increased. For any
kind of wireless transmission, antennas play major role for transmission and reception but it has some limitations in
size and the required number of antennas becomes huge if there are more channels. Single antenna with multi-
functionality becomes essential in forthcoming days and at the same time, single antenna doing multiple functions
should equalize the performance of the multi-antenna system. Reconfigurable antennas are the solution for this kind
of expectations of the wireless system. Achieving reconfigure dynamically is a challenging task for any antenna
designers because of complicated switching and feed line implementations. Another difficulty faced by the designers
is that the consistency of the reconfigurable antenna throughout the operation for achieving durable radiation and
ample gain. There are four ways to achieve adaptability of an antenna to fulfill the desired operation. Altering
operating frequency, altering the pattern of radiation, reconfiguring behavior of polarization and any of these
combined. Altering the functions of radiating structure can be done by changing the current flow direction or area of
current flowing. So this redistribution of antenna current gives a way to reconfigure the antenna by altering the above-
said properties.

Antenna designer must do the selection of property that can be reconfigured at the initial stage of design.
While choosing the property one must analyze whether the chosen property satisfies the need of a particular
application. Various methods to achieve adaptability of the antenna have been proposed and proved. Electrical
switching, changing the material of the substrate, mechanically movable structures and optical switching by using
lasers are the major reconfiguration methods proposed. Depending on the switching state that connecting or
disconnecting antenna parts redistributes the current. RF-MEMS, P-I-N diodes, laser beams and varactor diodes are
some of the switching methods proposed. With constant DC current P-I1-N diode and with tunable response varactor
diode can be used for fast switching. High isolation offered if RF-MEMS with low power and optical switching with
no biasing incorporated in the radiating structure. Optimization techniques may be needed for seamless operation of
an antenna. Between different states of antenna operation, genetic algorithm, ant colony optimization, and particle
swarm optimization are some of the methods proposed by antenna designers. The negative impact on the seamless
operation of an antenna can be reduced by using the optimization techniques. The deploying venues of reconfigurable
antennas are cognitive radio, satellite communication, on body networks and Multiple Input and Multiple Output
channels (MIMO) because these platforms demand an intelligent antenna system which offers reliable, dynamic and
efficient adaptable antennas.
P-1-N Diode Based Frequency Reconfigurable Antenna: One of the important radiation parameters of an antenna
is its frequency of operation. Switches can be used to adjust the frequency depends on the dynamic change in
environment. An inverted U-Shaped slot as frequency reconfigurable antenna which uses the P-I-N diode for
switching is proposed in. This antenna operates as a wideband antenna with a bandwidth of 1.07GHz or it can operate
as narrow band antenna by dividing entire bandwidth into four sub-bands. In this structure frequency is depends on
slot length. If the length of the slot is changed by using switches, frequency reconfiguration is achieved.
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Figure.l. Frequency reconfigurable inverted U-Shaped slot antenna
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Frequency and Polarization Reconfigurable Antenna, Single antenna structure with two types of
reconfiguration have increased the complexity of the antenna design. One such structure proposed in, a compact
micro strip patch antenna surrounded by parasitic elements which offer frequency and polarization reconfigurability.
Double port feeding patch antenna structure shown in figure.4, the P-1-N diode is used here for tuning the polarization
into three different forms. Based on forward and reverse bias operation of the P-1-N diode, the designed antenna
provides horizontal, vertical and linear polarization. While the antenna acting as reconfiguring frequency polarization
of the antenna cannot be altered and vice-versa.

Figure.2. Frequency and polarization reconfigurable antenna
Material Based Frequency Reconfigurable Antenna: Tuning of frequency can be achieved by using materials.
Barium Strontium Titanate and Yttrium Iron Garnet can be made as a very thin substrate which can be
electromagnetically tunable. The Planer antenna which is changing its resonant frequency by pumping the fluid in
and out of the hollow placed behind the antenna. Ethyl acetate and castor oil used as a liquid for this antenna.
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Figure.3. Planar frequency reconfigurable antenna with fluids

Optical Switch Based Frequency Reconfigurable Antenna: Frequency reconfiguration by using photoconductive
switches is proposed in. Like an antenna proposed in, here also wideband antenna that can be operated as four narrow
bands with an ultra wide bandwidth of 7.65GHz. Four photoconductive switches are used instead of using traditional
switching methods. The advantage of using such switch provides less interference in radiation and high isolation.
Four cases of switching operation described in, as all switches at OFF state, all switches at ON state, Switch 3 is ON
while other switches at OFF and finally switch 3,4 at ON state with OFF state of switch 1,2 with UWB monopole,
8GHz, 4GHz and 6GHz as center band of frequency respectively.
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Figure.4. Frequency reconfigurable antenna with optical switches
Mechanical Movement Based Frequency Reconfigurable Antenna: By elevation or tilt the ground plane, resonant
frequency of a microstrip line patch antenna can be tuned. Without disturbing the position of the radiating patch, the
angle and position of the ground plane varied.
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Figure.5. Mechanically moved Frequency Reconfigurable Antenna
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Movement of slot antenna allows operating on multiple frequencies. Software controlled movement uses
Arduino microcontroller. Tuning of an antenna for desired frequency based on five positions push, up, down, right
and left. On user demand, this antenna can tune its desired frequency band.

2. CONCLUSION

Summary of the techniques used to design frequency reconfigurable antennas is presented. A wireless
communication system which leans on fixed antennas no longer supports the evolving needs of upcoming
technologies. Reconfigurable antennas establish a platform for future applications based on the adaptability to
changing conditions. Frequency reconfigures mechanism is achieved through several techniques proposed. Diodes
switching, optical, mechanical and material are the techniques with proposed antennas are summarized. In future,
reconfigurable antennas will be ever-changing and dynamic in support of efficient communication.
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