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Guest Editorial for the Special Issue on Multifunction
Antennas and Antenna Systems

ver the last decade, there has been an increased interest
O and demand for wireless communication and radar sys-
tems that provide expanded functionality. This functionality in-
cludes adaptability and reconfigurability, increased integration
combined with superior electrical performance, reliability, low
cost, and low weight. The need for such systems has paved the
way for the gradual development of RF front ends that can incor-
porate as many of these system characteristics as possible. Since
RF front ends consist of both the RF electronic components
(e.g. filter, amplifiers, mixers, oscillators etc.) and antennas, the
above desired characteristics need to be developed either on an
individual basis or at a sub-system or system level.

Currently, multifunctional high-frequency systems depend
on the co-existence of several antennas and RF components on
the same or a neighboring platform. As the number of antenna
systems on individual platforms grows, so do the problems
of co-site interference, cost, maintainability, reliability, and
weight. One solution to this situation is to provide multiple
functions from each antenna aperture and its associated cir-
cuitry. Given the wide and various requirements from different
applications in commercial and military settings, multifunction
antennas can take many forms. Some antennas, with the help of
RF MEMS, solid state switches or other developing technolo-
gies, can change their operating frequencies, bandwidths, or
radiation patterns. Others may operate over several frequency
bands simultaneously or operate over a wide band instanta-
neously. Some of these antennas are suitable for implementation
in portable devices, while others are restricted to use in array
settings. Supporting circuitry and systems for antennas also
require new approaches to account for antenna functionality
and meet system operational goals. For example, filters and am-
plifiers that operate over different frequency bands or provide
good matching to a multifunctional antenna system are needed.
These circuits and antennas can constitute an RF front end that
is intelligent and aware of its environment. Capable to alter its
response under different conditions or stimuli, the system can
then achieve a highly reliable communication link whenever
and wherever needed, as well as make efficient utilization of
the radio spectrum. Cognitive radio is a commercial system that
could incorporate such an intelligent and multifunctional RF
front end, in which software can dictate the operation of the RF
front end in different bands or across various communication
standards. For a military platform, a multifunctional RF front
end could lead to one system capable of handling all functions
of communications, sensing, navigation and counter-measures.

The goals of this Special Issue are twofold. The first goal is
to highlight current research and development efforts to create
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the antennas and associated circuitry for future multifunction
wireless systems. These efforts include using new design ap-
proaches, novel tunable or reconfigurable materials, RF MEMS
and micromachining techniques, and other emerging technolo-
gies. The second goal is to stimulate further research in these
and other technologies that may be relevant for antenna systems
of the future.

The papers contained in the pages that follow demonstrate
a range of different approaches to a diverse set of application
areas and usage scenarios. They represent only a fraction of
what may be accomplished when we, as a scientific commu-
nity, re-examine limitations established by tradition, outdated
assumptions, and artificially imposed restrictions and instead
open our imaginations to new echelons of antenna and system
performance.

The papers of this Special Issue are organized into four main
categories. These areas:

1) Wideband or frequency reconfigurable antennas;

2) Unique antenna structures that deliver both frequency and

pattern reconfigurability;

3) Pattern reconfigurable antennas;

4) Components of multifunctional antenna systems.

Papers in the first category include a broad range of antenna
topologies (planar, aperture, horn) and frequency bands (UHF to
35 GHz) that can provide either simultaneous or switched opera-
tion for numerous functions. The second category encompasses
unique antenna structures that deliver both frequency and pat-
tern reconfigurability using a number of different reconfigura-
tion mechanisms, including varactors and diodes as well as pho-
toconducting and RF MEMS switches. The third paper category
consists of pattern reconfigurable antennas, with an emphasis
on the integration of RF MEMS switches. Finally, papers in the
fourth category describe some critical components of multifunc-
tional systems, such as reconfigurable circuitry and packaging
associated with antennas that enable additional system adapt-
ability for a range of situations.

We would like to express our thanks to the IEEE
TRANSACTIONS ON ANTENNAS AND PROPAGATION Editor-in-
Chief, Dr. Trevor Bird, for supporting this project, to all authors
that responded to this Special Issue’s Call for Papers, and to
all the Reviewers for their priceless service and promptness in
returning the reviews. The Reviewers are as follows:

* Pierre Blondy

* Ricky Chair

» Kai Chang

¢ Christos Christodoulou
* Joseph Colburn

* Franco De Flaviis

* Mircea Dragoman

* Lucas Feldner
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Miguel Ferrando
Spartak Gevorgian
Roland Gilbert
Charles Goldsmith
Xun Gong
Christophe Granet
David Jackson
Shyh-Kang Jeng
Rolf Judaschke
Kiersten Kerby
Kai-Fong Lee
RongLin Li

Stuart Long
Jui-Han Lu

A. Matsui

James McLean
Kathleen Melde
Hiroaki Miyashita
Ananda Mohan
Louis Nagy

Dev Palmer
Dimitrios Peroulis
Andrew Peterson
Ronald Pogorzelski
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* George Ponchak

¢ Sudhakar Rao

* Banmali Rawat

» Rafael Rodriguez Solis

* Roberto Rojas

* Edward Rothwell

» James Schaffner

* Tom Weller

 John Volakis

* Douglas Werner

* Kin-Lu Wong
In closing, we hope that this Special Issue will inspire the in-
terest and imagination of readers to contribute in this emerging
and important research area.
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