Purpose: Construction of an accurate and easy-to-use power semiconductor model
for virtual production and verification of power electronics equipment utilizing
Ssimulation technology

Simulation (Analysis)




Research summary: Build a modeling method for power semiconductor devices

Modeling method (@MATLAB)

Step.1 Power semiconductor module

Import the actual measurement data (/5 vs. Vpg).
Extract the values of the variables Func1, Func2, and
Func3 in the basic model formula for each Vg data.

Step.2
Model the extracted Func1, Func2, Func3 data with a I l D terminal
D

Gaussian function as a function of V.
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Replace Func1 ~ 3 model with basic model formula. V GS\
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Power semiconductor model is completed

Power semiconductor device

Target : 1.2kV-Full SiC module




Step. 1
Import the actual measurement data (/, vs. Vpg).

Extract the values of the variables Func1, Func2, and
Func3 in the basic model formula for each Vg data.

* Fitting measured data with Func1,2,3.

Basic model ID(VDS) — f(FuncllFuncleunCBIVDS)
formula

= Funcl X tanh(Func2 X V) + -
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Target : 1.2kV-Full SiC module

Step.2
Model the extracted Func1, Func2, Func3 data with a

Gaussian function as a function of Vg .
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Verify other power semiconductor devices.

Step.3
Replace Func1 ~ 3 model with basic model formula.
* Power semiconductor model is completed
I D(Vps,Vgs) — f
PGS (Fund(VGs)'Fun (vgs).Fun (VGS)'VDS)
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Target : 1.2kV-Full SiC module
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3.3kV full SiC module

650V GaN-HEMT




