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SmartMCD™ Series Microcontroller-Based Integrated Motor Control Drivers to Efficiently Drive Motors for
Automotive Applications
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In line with the changes taking place in energy policies accompanying the worldwide movement toward decarbonization to tackle the issue of
climate change, the electrification of various systems for automobiles aimed at enhancing their environmental performance, as typified by the elec-
trification of automobile power sources with the advent of electrified vehicles (XxEVs), has recently been expanding in the automobile industry. The
installation of electric motors, as key components supporting such electrification, has consequently been rapidly increasing. This, in turn, has given
rise to the need for the electronic control units (ECUs) that drive such motors to be more compact and lightweight and to provide higher efficiency.

Under these circumstances, Toshiba Electronic Devices & Storage Corporation is developing the SmartMCD™ series integrated motor control
drivers (MCDs) equipped with a built-in microprocessor fabricated employing an analog process using a fifth-generation platform for mixed-signal
integrated circuits (ICs). The SmartMCD™ series makes it possible to efficiently drive electric motors while reducing the size and weight of the ECU

board, with all of the necessary functions integrated in one chip.
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130 nm analog processes used from third- to fifth-generation platforms
for mixed-signal ICs
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N type guard rings to suppress current noise
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Comparison of cross-sectional structures of laterally diffused metal-
oxide semiconductors (LDMOS)
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Timing diagrams of constant-current drive and slew-rate control (SRC)
drive circuits
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Deviations from optimal setting of SRC due to variations in gate capacitance
of field-effect transistor (FET)
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Results of A-SRC effectiveness measurements
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