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High electric and thermal conductivity resin bonding with ionized metal
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Conductive adhesives are expected to be the solder alternative bonding
materials in low temperature joining. However, the thermal resistivity and electrical resistivity
are higher than those of solders. The contact resistances between the metal fillers and resin
intrusion are considered to cause the high resistivity. To solve these problems, metallic
cross-links are generated between the copper fillers in the conductive adhesives. Low melting ﬁoint
metal (SnBi) Fillers which would be molten under curing temperature of the resin are mixed wit
copper fillers in the resin. In the curing process, the molten SnBi form the metallic bond
cross-link between them.The electrical resistivity as well as the thermal resistivity depending on
the mixture ratio, size of fillers and the SnBi cross-link are investigated through the FEM analysis

and experiments.
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Fig. 1 Schematic illustration of heat conductivity
measurement specimen.
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Fig. 2 Cure condition of conductive adhesive.
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Fig. 4 Volume resistivity measurement specimen.
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Fig. 4 Relationship between filler content ratio
and filler gap in filling models.
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Fig. 5 Thermal conductivity with filler content
ratio variation.
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Fig. 6 Cross section of bonding layer depending

on the curing temperature.
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Cu50vol% and SnBi 10vol% sample with
curing temperature.

. et

[o - |

(b) Cu 50v0l% and ¢20um SnBi 20vol%.
Fig. 8 SEM images of cross section of bonding
layer.
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Fig. 9 Variation of thermal conductivity of
Cu50vol% and SnBi 20vol% sample with SnBi
filler particle diameter.
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Fig. 11 Volume resistivity with filler volume
fraction variation.
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Fig. 12 Volume resistivity of Cu50vol% and SnBi
20vol% sample with SnBi filler particle diameter.
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