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Semiconductor Device Technologies for Battery Monitoring Systems of Eco-Friendly Automobiles
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In the automobile industry, strengthening of environmental regulations related to automobiles throughout the world has led to the accelerated
development of eco-friendly automobiles, including electric vehicles (EVs) and hybrid EVs (HEVs), as a measure against global warming and air pollution.
The battery monitoring system (BMS), which controls the charging and discharging of the rechargeable battery system and manages its operating condi-
tions for efficient running, plays a key role in expanding the cruising range of these eco-friendly automobiles.

Toshiba Electronic Devices & Storage Corporation has been developing and supplying various automotive semiconductor devices that are contrib-
uting to the enhancement of BMS performance. These include photocouplers to transfer signals between battery monitoring integrated circuits (ICs)
and the microcontroller in the BMS circuit, photorelays to switch from preliminary charging to main charging and to detect any ground fault in the BMS

circuit, and metal-oxide-semiconductor field-effect transistors (MOSFETs) to implement cell balancing corresponding to increased battery capacity.
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Trends in laws and regulations related to fuel consumption of passenger
vehicles
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Example of configuration of powertrain for eco-friendly automobiles
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Example of configuration of BMS for lithium-ion battery modules
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Passive battery cell balancing
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Technologies for photocouplers with high heat resistance and low
power consumption
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