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Abstract :

Next-generation power semiconductor devices such as wide band-gap SiC or GalN devices are
being actively developed to achieve more efficient and smaller electrical invertors. Important
advantages of such devices are their reduced size and their ability to operate at temperatures in
excess of 200°C; however, such features can lead to high heat flux or significant thermal stress.

Power device packaging of those devices requires higher reliability such as high temperature
operation, durability of thermal stress, etc. The packaging technology included new materials and
processes. In this study, several component technologies of the packaging have been carried out.

A joint of Sn-Cu alloy has been fabricated using a thin Sn film and a Cu substrate, high melting
temperature of SnCu alloys were found in the joint. However, it was found that the joint was
consisted of two composition of Sn-Cu alloy. Two types of thermal sheets were examined for
thermal resistance measurement with various fastening torques. Higher torques showed lower
thermal resistances, this results seems to reduce interface thermal resistances between the thermal
sheet and the substrate or heatsink. Anisotropic graphite material was examined for a substrate of
the packaging. The graphite shows higher thermal conductivity and lower thermal expansion for
two directions, on the contrary, lower thermal property and higher thermal expansion for one

direction. A symmetrical laminated graphite substrate showed lower thermal resistance than the Cu
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substrate, in addition better reliability of power and thermal cycling tests.
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