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Development of spontaneous liquid phase infiltration bonding using porous
interlayer
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Liquid-phase infiltration bonding has been developed as a new die bonding
method for next-generation power semiconductors. Copper-to-copper bonding was achieved under low
temperature, short time, and low bonding load conditions due to capillary pressure as the driving
force to infiltrate various tin alloys iInto silver and copper porous insert materials fabricated by
powder metallurgy. Porous silver reacted with molten tin to produce an Ag3Sn single-phase bonding
layer. On the other hand, when porous copper was used, a bonding layer with a co-network structure
of copper and intermetallic compounds was obtained. The thermal conductivity of this bonding layer
was more than twice that of the solder alloy because of the interconnected structure of copper,
which is an excellent thermal conductor. Joints with shear strengths of approximately 50 MPa were
obtained with both porous silver and copper insert materials.
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