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The MEMS devices are found in many of today’s electronic devices and systems, from air-bag
sensors in cars to smart phones, embedded systems, etc. Increasingly, the reduction in dimensions
has led to nanometer-scale devices, called NEMS (Nano-Electrical-Mechanical Systems). The plethora
of applications on the commercial market speaks for itself, and especially for the highly precise
manufacturing of silicon-based MEMS and NEMS. While this is a tremendous achievement, silicon (5i)
as a malerial has some drawbacks, mainly in the area of mechanical fatigue and thermal properties.
Silicon carbide (SiC) is a well known wide-bandgap semiconductor whose adoption in commercial
products is experiencing exponential growth, especially in the power electronics arena. While SiC
MEMS have been around for decades, in this Special Issue we sought to capture both an overview of
the devices that have been demonstrated to date, as well as bring new technologies and progress in the
MEMS processing area to the forefront. This Special Issue contains one review paper and nine original
research papers, with both experimental and theoretical investigations, reporting the recent progress of
SiC materials, processing, modeling and device technology.

The review paper of this Special Issue provides an overview of high-temperature SiC power
electronics, with a focus on high-temperature converters and MEMS devices [1]. This paper mainly
surveyed the research and development of SiC-based high-temperature converters as well as the
existing technical challenges facing high-temperature power electronics, including gate drives, current
measurements, parameters matching between each component and packaging technology.

The discussion on the original research published in this Special Issue opens with the paper on
the development of a 1200V/200A full-SiC half-bridge power module by Zhang et al [2]. Their study
focused on the influences of output power on the turn-on Vgs characteristics for high-power and
high-frequency application. There is also a paper addressing the design and simulation of an improved
4H-SiC metal semiconductor field effect transistor (MESFET) based on the double-recessed MESFET
(DR-MESFET) [3].

The use of SiC in radiation detection is the subject of two papers in this issue. Mandal et al.
investigated the development of miniature 4H-5iC-based radiation detectors for harsh environment
application [4], whereas Puglisi et al. reported the electrical and spectroscopic performance of an
innovative position-sensitive semiconductor radiation detector in epitaxial 4H-5iC [5].

The mechanical properties of hexagonal 5iC (4H- and 6H-5iC) are also discussed in this Special
Issue. Ben Messaoud et al. reported the Young's modulus and the residual stress of 4H-5iC
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