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SmartMCD™ Series Gate Driver IC for Automotive Motor Applications Achieving Low Cost and High Performance
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The electrification of automobiles is being actively promoted in countries across the world as part of carbon neutrality initiatives, reflecting
increasing awareness of global climate change.

The Toshiba Group has developed the SmartMCD™ series gate driver integrated circuit (IC) with a built-in microcontroller for motor control drivers
(MCDs) to achieve a balance between reduced cost and improved performance of in-vehicle systems, and Toshiba Electronic Devices & Storage
Corporation has started deliveries of the TBIMOO3FG. It incorporates the following three features: (1) high-speed motor control of 20 000 times per
second via a vector engine (VE) capable of reducing the central processing unit (CPU) load despite using a low-cost CPU, (2) single-shunt current
detection using triangular, sawtooth, and inverse sawtooth wave carriers capable of improving the conventional current detection rate from 0% by

up to 100% at low duty times, and (3) software-defined functionality capable of supporting multiple controls by changing the embedded software.
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Block diagram of MCD using VE
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Relationship between versatility and processing speed of MCD
semiconductors
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Differences in motor control processing speed using only low-cost
CPU and low-cost CPU with VE
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SmartMCD™ Motor control processing diagrams appropriately
using CPU and VE compared with that of consumer microcomputer
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Pulse width modulation (PWM) signals generated by conventional
PWM method
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PWM signals generated by symmetric carrier method
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Comparison of current detection rate of conventional PWM and
symmetric carrier methods
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Differences in configurations of conventional automotive motor
control IC and SmartMCD™
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