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Simulation Technology to Predict Noise in Switching Operations of Power Devices in Design Phase
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The Toshiba Group has developed simulation technology to predict noise in switching operations of silicon (Si) power devices, including metal-
oxide-semiconductor field-effect transistors (MOSFETs) and insulated gate bipolar transistors (IGBTs), through detailed modeling of equivalent
circuits to replicate actual device operations, thereby calculating the switching noise in the power device design phase.

We conducted simulation tests using prototype MOSFETs and IGBTs confirming that the technology can accurately estimate switching noise
levels and clarify the noise generation mechanisms of each prototype device. This makes it possible to design low switching noise devices based
on the noise generation mechanisms obtained through simulations and is expected to streamline power device development thanks to reducing

design process retrogression.
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Voltage waveform data of superjunction MOSFET (SJ-MOSFET)
when turned off
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SJ-MOSFET device model
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Switching waveform simulation data when using device model
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Result of peak-to-peak gate-source voltage (Vs p-p) and radiated
electromagnetic interference (EMI) noise measurements
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Voltage-controlled resonant circuit using reverse-conducting IGBT
and example of waveform data during operation
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Switching waveform measurement data when turned off
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Switching waveform simulation data when turned off
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Dependence of gate-emitter voltage (Vg), collector current (/.),
and collector-emitter voltage difference (AV..) on additional gate-
emitter capacitance (Cg) obtained through simulations

30
PS~
N Coe (PIER)
S T o K____
g 25 [~ ~~~.~‘ ~-e
201 Cow(OMED)  TTTeeel, .
15 | | J
0 500 1,000 1,500
Cqe (PF)

10. Coe DEFHIEICLD AV DEVDYZ2L—TaVER

Cye 2 WIRICHERE S 2 XD AHERICHERE S 27548, AVee OIIHIBNR A E T
L ghot,

Relationship between AV, and Cge obtained through simulations
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Relationship between increase rates of AV, and turn-off loss
(Eorr) depending on Cge and gate resistance (Rg) obtained through
simulations
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Results of radiated EMI noise measurements due to change in Cge:
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