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Abstract
Time modulated arrays (TMAs) are antenna systems where a set of radio frequency (RF) switches
is used in the beam forming network to modulate the static excitation weights of an ordinary
phased array. The on-off commutation of the switches, controlled by periodic pulse sequences,
generates harmonics, called sideband radiation (SR), which unavoidably reduce the antenna
directivity and gain at the antenna working frequency.
Till nowadays, most of the research activities have been devoted to the use of TMAs as advanced
phased arrays with the aim of synthesizing a desired pattern at the antenna working frequency
while minimizing the power losses in the SR. More recent studies have instead considered the
exploitation of the harmonics generated by the time-modulation process. As a matter of fact,
multiple harmonic patterns having different spatial distribution can be used for electronic beam
scanning, estimation of the directions of arrival, transmission-reception of multiple signals for
cognitive radio applications, or secure communications at the physical level.
The key features and advantages of TMA are:
□ the introduction of time as an additional degree of freedom in the array design requires the
use of suitable and effective design/optimization methods to achieve the desired
performance;
□ the simplicity of the antenna reconfiguration based on the redefinition of the pulse sequence
controlling the RF switches makes TMA an enabling technology for software-defined antenna
systems;
□ the multiple harmonics exploitation enables the use of TMAs for innovative applications
where classical phased arrays are not applicable.
The seminar is aimed at presenting an overview of the status as well as the current trends on
TMAs at the ELEDIA Research Center, also envisaging further potential developments and
applications.
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