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Assembly Technologies of Double-sided Cooling Power Modules

WA 28K
Yoshitsugu SAKAMOTO

A Double-side Cooling Power Module was newly developed and released in the automotive market in 2007. It has
a unique structure and soldering process on the top-side of the power device in order to decrease the tempera-
ture of the power device through efficient heat transfer. However, the top-side of a power device is different from
the back-side due to the presence of transistor circuit cells which are susceptible to damage due to mechanical
stress. Therefore the solder on the top-side of power devices must be less stress to them. Furthermore, the sol-
der must be lead-free in order to produce an environmentally friendly product. As a first development step, we
have developed highly reliable lead free solder material by analyzing the stress and thermal fatigue of various
materials. Subsequently, we have developed a new soldering method to control the solder thickness in the opti-
mum conditions on both sides of power devices and to eliminate voids or to minimize size of voids in the solder.
Consequently, we have developed new solder material and assembly method for Double-sided Cooling Power
Modules in order to achieve downsizing and the dissipation of the massive heat caused by the high power output.
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Fig. 1 Manufacturing process of Double-sided Cooling Power Module
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