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The digital society requires major technological challenges with the rise of high-speed 
communication systems. As they are numerous and versatile, the systems have to be smart. This 
induces some needs on microwave devices, which have also to become smart. Therefore, design of 
switches, filters, antennas… are more and more constraint in order to make possible the cohabitation 
of all these smart objects. The microwave devices have to reach good performances, and this with a 
small size and low cost. To reduce the system’s size, a solution is to use tunable components. 
However, the classical way that consists in adding active components on passive devices shows some 
limitations. Moreover, this is accentuated with the rise in frequency where the active component 
interconnection size causes parasitic effects. A novel approach consists in thinking in a global design 
the active and passive parts of the tunable devices based on the use of a silicon substrate. With a 
similar manufacturing process of semiconductor components, this particular substrate applied on 
microwave devices, offers the possibility to have integrated active elements in the substrate. 
Moreover, designing the tunable components in a global way offers a great flexibility with the choice 
of active elements size and shape (they can be small or big or with a particular shape). This co-design 
approach can be applied to switches, tunable filters or reconfigurable antennas.  
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Research Area   
My research activities concern the microwave devices and my actual works focus on a 
novel solution of co-designing tunable microwave functions, such as switches, antennas 
and filters. This co-design between an active element and a passive component is based 
on the use of a silicon substrate. The active element is made with semiconductors 
junctions (dimensioned with a low or big size or a particular shape) and acts as an ON / 
OFF switch and it is integrated in the substrate. Semiconductor junctions are analysed to 
show the impact of the bias voltage on their electrical characteristics, which are included 
in the electromagnetic analysis of tunable microwave devices. This method offers a great 



flexibility in designing microwave devices without surface mounted devices (SMDs) and 
associated parasitic effects ; a low switching voltage, and good performances can be 
reached. 
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