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Abstract

Fluxless flip chip bonding process using plasma treatment instead of flux was investigated. The effect of plasma
process parameters on tin-oxide etching characteristics were estimated with Auger depth profile analysis. The die shear
test was performed to evaluate the adhesion strength of the flip chip bonded after plasma treatment. The thickness of
oxide layer on tin surface was reduced after Ar+H, plasma treatment. The addition of H> improved the oxide etching
characteristics by plasma. The die shear strength of the plasma-treated Sn-Pb solder flip chip was higher than that of
non-treated one but lower than that of fluxed one. The difference of the strength between plasma-treated specimen and
non-treated one increased with increase in bonding temperature. The plasma-treated flip chip fractured at solder/TSM
interface at low bonding temperature while the fracture occurred at solder/UBM interface at higher bonding

temperature.
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Fig. 2 Test chip for fluxless bonding by plasma
treatment. The closed circles are 12bumps
positions on Si-die for flip chip bonding
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Fig. 3 Flip chip bonding system. (a) Schematics
of flip chip bonding using heatable chip tool
(b) Temperature profile for Sn-37mass%Pb
solder bumped flip chip bonding after plasma
treatment
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