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Technologies for Motor Driver ICs with Controller to Downsize In-Vehicle Motor Systems
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Among the large number of moving parts of various sizes used in automobiles, almost all of the mechanically driven parts have been replaced by
electrically driven parts using motors in recent years. In the field of motor driver integrated circuits (ICs), technologies for integrating various circuit
parts and countermeasures against heat dissipation are essential to achieve a balance between high-density mounting of power semiconductor
chips on packages and reduction of the size of packages in order to realize compact in-vehicle motor systems.

Toshiba Electronic Devices & Storage Corporation is engaged in the development of motor driver IC products for automotive use. These products
include monolithic ICs equipped with power elements and a controller in one chip, and system in packages (SiPs) equipped with field-effect transis-
tors (FETs) and a controller in one package for high-current applications. The new motor driver IC products were successfully fabricated by optimizing
the package design utilizing thermal simulations at the initial stage of development and applying a technology to detect current and temperature

while reducing the number of parts.
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Structure of monolithic package of TB9051FTG motor driver IC
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Results of measurements of transient thermal resistance of motor
driver IC packages
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Cross-sectional view of package mounted on printed wiring board
(PWB) and heat dissipation paths
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Outline and internal structure of SiP of TB9111FNG motor driver IC
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Results of thermal simulation of temperature of chips in TB9111FNG
package
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Functional configuration of TB9111FNG
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