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Verification of the Method to Determine Thermal Resistance Junction to Case
of Power Devices
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Thermal simulation becomes conventional in thermal design for all electronic devices including automotive electron-
ic control unit (ECU) and highly quantitative accuracy is demanded nowadays. The thermal resistance of junction-
to-case (6jc) is a key factor to predict temperature rise by self-heating or heat receiving precisely with thermal
simulation, but it is difficult to obtain the quantity of thermal resistance directly due to several reasons such as
industrial secrets. So it is valuable to establish highly reliable measurement method of 6 jc and standardize it. We
previously developed novel measurement method which is based on the method standardized by JEDEC. In this
report, we show the procedure to convert measured @ jc into a thermal circuit model for thermal simulation. The
accuracy of the thermal circuit model is demonstrated with thermal-fluid analysis by comparing full 3D simulation
as a reference and thermal circuit + 3D simulation.
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Fig. 3 RC network model and the topology
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Fig. 5 Cross section of the heat flux distribution along the Z direction
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Fig. 6 Differential structure function
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