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WIERR OB (J530) : In this work, we have succeeded in the development of self-propagating
exothermic structure. The structure consisted of Ni-coated Al nano-particles. By inducing a small spark
at the vicinity of the structure, NiAl intermetallic compound could be produced with exothermic reaction.
By using the reaction, SnAg solder film was melted, and solder bonding of Si chips in very short time

period could be achieved.
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X-ray transmission images of cracks in NiAl reacted layer
B Several large cracks were produced in reacted
5 NiAl layer. Those were located on where two
reaction forefronts started from different points ran
into each other. This indicates that crack
generation position and its propagation direction in
NiAl layer could be controlled.
Regardless of instant bonding, AgSn solder was
melted and flowed in cracks. This would have
advantages in bond strength and sealing
performance.

Cross-section of bonded portion
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FEA strain distribution around bonded portion
Al/Ni thickness = 30 um, Overlap width = 3mm

The bonded piece having 1mm overlap width has
no obvious cracks throughout the bonded METSEG—_G—_:G.
section. From FEA calculation, the restriction of

transversal deformation in NiAl during the
reaction probably decreased with a reduction of
the overlap width. This is because SnAg solder
layer played a role as a deformation absorber

and NiAl layer was able to freely deform. As the

W75 result the less number of cracks was provided.
Al/Ni thickness = 30 um, Overlap width = Tmm
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