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High-Voltage Semiconductor Relays for Downsizing of Automotive BMS

SPECIAL REPORTS
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Theincreased momentum toward mitigating global warming caused by air pollution has led to the rapid introduction of environmentally-friendly
vehicles as typified by hybrid electric vehicles (HEVs) and battery electric vehicles (BEVs), worldwide. As the battery monitoring system (BMS) plays
a key role in expanding the cruising range of these vehicles, there is an urgent need for improving the performance of multiple semiconductor
devices used in BMS, such as semiconductor relays necessary for battery voltage monitoring and ground fault detection circuits, as well as reducing
the size of packages in order to downsize BMS.

Toshiba Electronic Devices & Storage Corporation has developed photorelay and photocoupler products as part of efforts to expand its lineup of
semiconductor relays for BMS. The new photorelay products feature a package design that is three-quarters the size of conventional products thanks
to the use of a metal-oxide-semiconductor field-effect transistor (MOSFET) chip miniaturized by optimizing the electric field strength distribution. We
have confirmed that the products offer sufficient reliability through thermal cycle testing lasting 1 000 cycles, and high-temperature/high-humidity
testing lasting 1 000 hours. The new photocoupler products deliver 1.9 times higher minimum open circuit voltage compared with conventional

products, resulting in low-cost, compact, lightweight semiconductor relays.
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Advantages of high-voltage batteries used in EVs
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resistance and low power consumption
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Comparison of results of stress simulations of conventional and new
packages
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Rated specifications of new photovoltaic-output photocoupler
product compared with conventional product
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