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Semiconductor

R&D Project Title : Development of Ultra-High-Voltage Device Application Technologies
for a Paradigm Shift in High-Voltage Power Converters

Project Leader : Takanori Isobe, Associate Professor, Institute of Applied Physics,
University of Tsukuba

R&D Team : National Institute of Advanced Industrial Science and Technology (AIST) /
Kyushu University / Okayama University / Yokohama National University

Summary . Conventional
To achieve simpler and more compact high-voltage power converters | o o —Z—fél'%"l
for next-generation power grids and large-scale power consumers 2 % ~H/NV 2N -
using 10-kV-class ultra-high-voltage SiC devices, replacing eQ N s _
conventional converters that require many lower-voltage devices. > § — Z_Iélﬁl -

> /|47, I
Major research challenges: ® =
« High-voltage, high-power AC-DC conversion using ultra-high- o 4 :Z_‘.'ﬂﬁ. 4l
voltage SiC devices -
« Low-loss switching of ultra-high-voltage SiC devices using ZVS .
- Low-loss, high-voltage, low-parasitic-capacitance inductors Simple & Compact Structure
« EMI evaluation and noise reduction for high-voltage converters AC-DC Isolated DC-DC
« Integrated design of devices, circuits, magnetics, and EMI — - A \
Contribution to carbon neutrality: ol U H- ‘,:lzl—
As renewable energy and data centers expand, high-voltage ® = iy =
converters will become increasingly important in future AC/DC power o § l$"§:
grids. This research will reduce CO2 emissions by improving ﬁ = - 1/A, _i_j

conversion efficiency and reducing material use through smaller and M

simpler converters
P ' w/ Ultra-high-voltage devices
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