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Abstract
Power electronics systems based on wide band-gap materials play an essential role in future power
conditioning and conversion systems. Among these SiC is at the forefront due to its advantages in efficiency
and thermal behavior. The EU funded innovation project TRANSFORM demonstrates a complete European
SiC based power electronics value chain. 32 partners from industry and academia cover materials,
processing equipment, devices, power modules and systems to build up this value chain in essential
application domains such as e-mobility, industry, agriculture, and renewable energy. Power MOSFETSs are
processed in series production lines on advanced SiC substrates. They are benchmarked to standard mono-
SiC substrates in aspects of defectivity and processability. Device characteristics are compared to those on
standard wafers and devices are used in real applications in various demonstrators. While showing some
processing challenges, devices on advanced substrates have shown superior behavior in terms of RDSON,
reverse recovery charge and bipolar degradation. Power modules with copper-based assembly and
interconnection technologies, i.e. copper bonding on copper metallized SiC with copper sinter paste, are
developed showing very promising reliability data. High density power modules as well as new
manufacturing approaches are developed that improve thermal and electrical performance. An innovative
current source gate driver is developed that enables gate shaping and in-system parameter identification to
ensure optimal utilization of single as well as parallel connected power switches. Highest performance at
lowest possible cost along the entire lifetime is maintained by taking degradation of power switches and
interconnects into account. The innovative technologies are showcased in five demonstrators in above



mentioned application domains. This project has received funding from the Key Digital Technologies Joint
Undertaking (KDT JU) under Grant Agreement No101007237. The JU receives support from the European
Union’s Horizon 2020 research and innovation program and Germany, France, Italy, Sweden, Austria, Czech
Republic, Spain.
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