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Front-Loading of EMC and Thermal Design Technologies to Improve Reliability of Automotive Semiconductor
Products
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In recent years, the dissemination of electric vehicles and the development of autonomous driving technologies have led to an increase in the
number of electronic control units (ECUs) installed in automobiles. In order to assure the reliability of these ECUs, there is a need to solve issues related
to the electromagnetic compatibility (EMC) and thermal effects of semiconductor products. An approach to the front-loading of EMC and thermal
design technologies is therefore required to reduce the impact of process retrogression and shorten development periods in line with the interna-
tional trend in the development of next-generation automobiles.

With this as a background, Toshiba Electronic Devices & Storage Corporation has been making efforts to develop front-loading technologies for
the EMC and thermal design of automotive semiconductor products. In the field of analog integrated circuits (ICs), we have established development
environments that make it possible to improve the accuracy of noise simulations and perform electrothermal circuit simulations taking into consider-
ation the interconnections among devices on an IC. In the field of discrete power devices, we are also developing an electrothermal circuit simulation
method for switching applications using power metal-oxide-semiconductor field-effect transistors (MOSFETSs).
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Propagation of direct power injection (DPI) noise from double-
diffused MOS (DMOS) to silicon substrate
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Block diagram of on-chip waveform monitor (OCM) test element
group (TEG)
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Comparison of measured and simulated values of DPI noise level at
each location of OCM in LIN (Local Interconnect Network) transceiver
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Results of simulations of DPI noise level distribution and waveform
data with and without DPI noise application of LIN transceiver
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Thermal equivalent circuit model with self-heating and heat transfer
models added to SPICE (Simulation Program with Integrated Circuit
Emphasis) model
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Results of electrothermal circuit simulations
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motor driver using MOSFETs
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