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Automotive Microcontrollers Providing High-Speed and High-Efficiency Motor Control
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Motor control technology has become a key technology for the basic functions of driving, turning, and braking in the automotive field due to the
increasing use of systems in which motor control technology is directly linked to the performance of an automobile, such as the drive systems of
hybrid electric vehicles (HEVs), plug-in HEVs (PHEVs), and electric vehicles (EVs) as well as automotive electric power steering (EPS), regenerative

braking, and electric braking systems.

Toshiba has developed a lineup of automotive microcontrollers equipped with three effective hardware features—vector engine (VE), resolver-
to-digital converter (RDC), and advanced programmable motor driver (A-PMD)—to provide high-speed and high-efficiency motor control. These micro-
controllers also incorporate fault detection mechanisms to ensure functional safety, allowing users to construct motor control systems conforming
with Automotive Safety Integrity Level D (ASIL D) specified in the ISO (International Organization for Standardization) 26262 standard.
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Switching of control mode at each rotational speed range
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Block diagram of TMPR456F20TXBG microcontroller capable of controlling two motors
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Example of control timing chart of VE at time of sine wave driving
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Example of hardware for fault monitoring and diagnostic functions
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Example of calculated residual failure rates
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