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Situation surrounding the car industry has changed dramatically. The target of technological
development has been shifted to electric vehicle (EV) or full cell vehicle (FCV) . Battery, motor and
power device represent the most essential technologies for EV and FCV. Power device is a
semiconductor element which works as a switch to convert the electric power, e.g., metal oxide
semiconductor field effect transistor (MOSFET) and insulated gate bipolar transistor (IGBT) . Most
of the current power device technology is based upon silicon (Si) wafer. Silicon carbide (SiC) and
gallium nitride (GaN) attract attention as the next generation due to their high voltage resistant
property with low electric resistance, which is suitable for power device. ULVAC works on productivity
enhancement of thin Si wafer process equipment, ion implantation equipment for SiC, and process
development of activating annealing to form p-type region in GaN power device based upon Magnesium

(Mg) ion implantation.
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Fig.1 Current state of the power device applications
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Table 1 Physical property comparison of various
semiconductor materials
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Fig.2 lon Implantation equipment “SOPHI - 400"




Fig.3 lon Implantation equipment “IH - 860PSIC”
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GaN temperature pressure state diagram
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Fig.5 GaN temperature and pressure state diagram
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Fig.6 low-temperature CL spectra
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Fig.8 Temperature dependence of Hall effect measurement
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