(20244FF T PHF9eRl)  EEAERSCOTE R X OGEA R 5

K 4 LEE Yonghwa (\» JAIT)

FAOEE | (T5) - B EEEL) 55

3G 3CUEE | Functional and structural integration for advanced modular motor drives

(F%) NAMAZU Takahiro

(FIl4) FUNAKI Tsuyoshi (Osaka University)
#EZR CASTELLAZZI Alberto

FUKUSHIMA Hiroaki

KAWAKAMI Hiroshi

FRSC OB

Traditionally, motor drive systems require separate space due to the volume of the
cooling system and power electronics. As a result, long cables were used to connect the
motor and the inverter. However, these long cables caused issues such as
Electromagnetic interference problems, poor reliability, additional electricity loss, and
increased cost. In modern applications, where motors are used in various fields,
significant efforts have been made to reduce the volume of the drive system in many
studies. The ultimate goal of these studies is the physical integration of the motor and
the inverter. If physical integration is achieved, the volume of the motor drive can be
greatly reduced by increasing the power density. Furthermore, the motor drive doesn't
need long cables between the motor and the inverter, which is very helpful in resolving
the problems mentioned above.

To realize these forward-looking ideas, new research is needed on wide-band-gap
power semiconductors that enable high-temperature operation and high-speed
switching, as well as on special power module packaging technologies and topologies
that can increase power density using these semiconductors. Additionally, research on
motor control using high-speed switching is required.

Therefore, this study reviewed high-power density topologies using wide-band-gap
semiconductors and designed an original bidirectional power module that can be
physically integrated with the motor wire and operate at temperatures up to 200
degrees Celsius. Based on this, a novel current controller without a motor current
measured sensor, suitable for a wide-band-gap-based current source inverter, was
proposed and implemented to increase the power density further.
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