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The wireless communication industry still faces the great
challenge to handle multi-band mobile devices with very
small form factors and low-cost components. In addition,
antenna tuning elements are becoming a necessity to
improve the battery lifetime. In this context, strong develop-
ments are going on to monolithically integrate high-Q Radio
Frequency MicroElectroMechanical System (RF-MEMS)
tuning elements on semiconductor production lines (e.g.
complementary metal-oxide-semiconductor (CMOS)). The
goal is to implement highly integrated and cost-effective sol-
utions, combining the enhanced capabilities of MEMS tech-
nology, such as tunability and reconfigurability, with the
considerable circuit design flexibility of integrated circuit
(IC) technology for driving circuitry and the other RF and
base band modules. At the same time, measurement equip-
ment, aeronautic and space applications are demanding
high-performance switching and tuning devices for the
realization of next generation automated test equipment,
multi-role radar and multi-band communication systems.
Technically speaking, it has been shown that RF-MEMS
offer superior performance and novel functionalities in
terms of high-Q tunable filters, high-linearity switches, as
well as low-loss phase shifters. Also, for this kind of appli-
cations, the trend for the monolithic integration with
high-end semiconductors (SiGe, GaAs, GaN) is clearly
observed, along with alternative stand-alone RF-MEMS sol-
utions developed upon very advance and specific MEMS
technology.

Driven by the pressing demand to meet industrial
reliability standards, there is still a fairly high level of investi-
gations on the in-depth understanding of the failure mechan-
isms hampering RF-MEMS commercial exploitation.
Especially, the degradation over time and working conditions
of critical parameters such as the contact capacitance or
contact resistance in capacitive and resistive switches, respect-
ively, remain central to current studies. An example is the
dielectric charging yielding capacitance degradation for
which lifetime prediction methodologies and recovery mech-
anisms are at stake.

This special issue summarizes current research results on
RF-MEMS and their applications. The contributions pub-
lished in this issue span the entire range from RF-MEMS
devices, RF-MEMS-based circuitry to their implementation
in antennas, and their system applications. In addition, the
outcomes of the latest research on RF-MEMS reliability are
included.

We are convinced that RF-MEMS-based circuitry will sig-
nificantly contribute to the development of next generation

microwave and millimeter–wave systems and hope that this
issue stimulates the engineers and designers for further
research and development in this area.
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