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Development of Small-Size, High-Power Output On-Board Charger
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Abstract

A small-sized, high power output on-board charger has been developed for Electric Vehicles and Plug-in Hybrid Electric Vehicles
(EV/PHEV) with a power density of 1.3 kW/L and efficiency of 95 %. High power density was achieved without reducing the power
output by solving the problem of a trade-off between high power output and large circuit size. There were two main points to tackle in
order to realize a small-sized on-board charger. First, the circuit size was halved by realizing a 6.6 kW single-circuit structure from the
conventional 3.3 kW parallel circuit. Second, a resonant coil for Metal-Oxide-Semiconductor Field Effect Transistor (MOSFET) soft
switching was eliminated by developing a new transformer that incorporates a resonant coil function by adjusting the leakage
inductance. Through these approaches, the power density was improved to more than two times the conventional product at 0.5 kW/L.
This development also contributes to reducing the weight of EV/PHEV and improves the driving distance.
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Fig. 3 Circuit diagram of parallel circuit configuration
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Fig. 6 Circuit of the transformer with adjusted leakage inductance
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Fig. 8 Changes in power density and target value
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