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Abstract >> As the power electronics system increases the frequency, the power loss and thermal management
are paid more attention. This research presents a real time model of dissipation power with junction temperature
response for 120kw IGBT inverter which is applied to the thermal management of high power IGBT inverter.
Since the computational time is critical for real time simulation, look-up tables of IGBT module characteristic
curve are implemented. The power loss from IGBT provides a clue to calculate the temperature of each module
of IGBT. In this study, temperature of each layer in IGBT is predicted by lumped capacitance analysis of layers
with convective heat transfer. The power loss and temperature of layers in IGBT is then communicated due to
mutual dependence. In the dynamic model, PWM pulses are employed to calculation real time IGBT and diode
power loss. Under Matlab/Simulink® environment, the dynamic model is validated with experiment. Results showed
that the dynamic response of power loss is closely coupled with effective thermal management. The convective
heat transfer is enough to achieve proper thermal management under guideline temperature.
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Fig. 2 IGBT conduction and switching losses

Table 1 Parameters of power dissipation model
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Fig. 3 Geometry of cross-sectional IGBT module

Table 2 Geometrical and Thermal properties of IGBT module
components

Inverter power Vce_sat
10000 — 3 Thermal
(W) v Contents Material Length Aria conductivity
. Vaom (mm] Il g g
DC input voltage [V]| 300 V] 1200 m
Solderl | 63%Sn/37%Pb | 0.053 | 0.000081 35
Averaged Output . Thom
current [A] 50sin(t) [A] 50 Copperl Cu 0.35 | 0.00023 360
Output frequency 60 Switching frequency 3 Isolator SiC 0.636 0.00030 100
[Hz] [kHz] Copper2 Cu 0.35 0.00023 360
Duty ratio 0.65 Modulation factor | 0.8 Solder2 | 63%Sn/37%Pb | 0.103 0.00023 35
Case AIN 3 0.00040 280
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