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Development of Motor and PCU for a SPORT HYBRID i-MMD System
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A highly efficient SPORT HYBRID Intelligent
Multi-Mode Drive system was developed in order
to achieve a balance between the joy of driving and
measures to address climate change and energy issues.
The developed power train is composed of the engine,
an electric coupled CVT with a built-in motor and
generator, a Power Control Unit, and an Integrated
Power Unit. The built-in motor was given higher
torque, higher output, and higher efficiency by using
reluctance torque and raising the voltage. The Power
Control Unit was made more compact and power was
increased by enhancing the unit’s heat dissipation
performance, and it was made more efficient by
using a low-loss chip. As a result, the motor achieves
maximum torque of 307 Nm and maximum output
of 124 kW, while the Power Control Unit achieves
a voltage increase of 700 V and total output of 400
kVA. The Power Control Unit including the motor
achieved a maximum efficiency of 96%.
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Table 1 Target performance of motor
Max. torque 307 Nm
Max. power 124 kW
Max. speed 12584 rpm
Max. motor and PCU o
efficiency 96%
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Table 2 Target performance of PCU

PCU total max. output 400 kVA
System voltage 700V
Max. motor and PCU o
efficiency 96%
PCU volume 11.5L
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