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Abstract

In recent years, the spread of small electric vehicles (EV) was expected mainly in Asia. It is necessary to increase the cruising
distance, lower the cost of the vehicle for widespread use, and improve the electric consumption by producing a lightweight and
efficient EV. With this, we developed an electric powertrain (ePowertrain) that integrates a drive and power supply unit into a single
housing. This study aimed to realize a highly efficient circuit capable of driving a compact high-speed motor by reducing the surge
voltage of the inverter through the development of a substrate equivalent circuit model by electromagnetic field analysis and
development of the equivalent model that can reproduce the actual motor operation. Moreover, we want to reduce the size of the heat
sink by halving it and developing a new heat dissipation structure that is small and applicable to the in-vehicle severe environment
using thermal fluid analysis and strength analysis. With this technology, we reduced the ePowertrain size by 50% and weight by 30 %,
achieved an efficiency of more than 90 %, contributed 18 % cost reduction and accomplished 48 % more cruising distance compared

with the 2016 prototype.
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Table 1 Comparison of conventional and proposed product specification
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Fig. 5 Simulation of parasitic impedance
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Fig. 6 Comparison of simulation and actual waveforms
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