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= Multilevel Simulation
= System level
= Circuit level
= Component level

= |GBT
= Thermal modeling
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Multilevel Simulation Caspoc

A simulation Experience
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Simulation takes

to much time and
produces to much
data

Model Complexity
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= System simulation of a Hybrid Electric Vehicle
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Circuit level Caspoc
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= Circuit level simulation IGBT inverter with Field Oriented Control / Skiip
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Component level
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= Component level simulation 2 IGBTs with parasitic L
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A simulation Experience
m Simulation Level
- Component Circuit System
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Overview

Caspoc

A simulation Experience ©

= | osses from an IGBT

IGBT Module

T _[::'l_
Conduction Switching Conduction switching
TumOn TumOff Reverse Recovery
T 2018
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IGBT Module Caspoc

A simulation Experience

Junction Temp.

Copper leadframe Case Temp.

Thermal Interface Material

UineraTi Heatsink Temp.

.//Ambient Temp.
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IGBT Losses Caspoc

A simulation Experience
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A simulation Experience

Thermal model

lead case
Cin= deA
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Thermal and electric model
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Caspoc

A simulation Experience

Fatique
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Life Time IGBT
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Influence control PWM

Caspoc

A simulation Experience
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A simulation Experience

Influence control SVM
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Mosfet electric model
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Mosfet Losses Component Level

Caspoc .

A simulation Experience
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Mosfet Losses Circuit / System Level
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Gate driver
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A simulation Experience

Mosfet thermal model
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Thermal model BUK7Y7R6-40E
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Caspoc

A simulation Experience ‘

Thermal cooling via PCB

* Rule of thumb: 1ImW --> 1cm?2 --> 1 Degr. Celsius
= Convection & Radiation
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A simulation Experience

Convection (Vertical or Horizontal)
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Is PCB cooling the future?

A simulation Experience
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Conclusion

Caspoc

= Multilevel Simulation
= Component level
= Circuit level
= Systen level

= |GBT

= Different Junction and Case Temperature
= Mosfet

= PCB or Heatsink with Fins

= Simulation?
= Think before you begin
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A simulation Experience
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