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EMC Simulation Model to Efficiently Verify Noise Tolerance of Automotive Semiconductor Devices Mounted on
System Circuit Boards
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With the rapid progress of electronic platforms for autonomous driving and connected vehicles, ensuring higher electromagnetic noise tolerance
forin-vehicle electronics and electronic control units (ECUs) is an issue of vital importance. Semiconductor devices in automotive applications are
also required to meet exacting specifications related to electromagnetic noise including conducted immunity and electrostatic discharge (ESD)
immunity, leading to growing demand for simulation techniques to predict immunities for individual devices.

Toshiba Electronic Devices & Storage Corporation has constructed a simulation environment that can evaluate both conducted and ESD immunities
of semiconductor devices mounted on various system circuit boards, confirming that the analytical values and measured values match well in actual
cases.
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List of international standards related to electromagnetic compatibility
(EMC) requirements for integrated circuits
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Creation of passive distribution network (PDN) and internal behavior
(IB) models
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Simulation circuit model to evaluate conducted immunity by direct
radio frequency power injection (DPI) method
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Changes in input voltage at power pad of IC chip mounted on board
with and without capacitance
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Differences between measured and simulated power-line noise
thresholds triggering failure according to location of capacitance
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Simulation circuit model to evaluate ESD
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Comparison of measured and simulated noise propagation caused
by ESD
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