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Abstract

Fluxless flip chip bonding using plasma & ultrasonic wave was investigated in order to
evaluate the effect of plasma & ultrasonic treatment on the bondability of the Sn-3.5wt%Ag
solder bumped die to TSM-coated glass substrate. The Ar+10%H: plasma was effective in
removing tin oxide on solder surface. The die shear strength of the plasma-treated Si-chip is
higher than that of non-treated specimen but lower than that of specimen bonded with flux.
The die shear strength with the bonding load at 25W ultrasonic power increased to
0.8N/bump for all bonding temperature but decreased above 1.0N/bump.
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2. Experimental
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Fig. 1. AES depth profile of Sn—-3.5wit%Ag solder after plasma before and after plasma
treatment. (The etch rate is 90 A/min for SiO»)
(a) Before plasma treatment. (b) After Ar+10%H: plasma ireatment at 50W for 60s.
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3. Result and Discussion
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Fig. 2. Shear strength per bump from die shear test of test specimen with different
pre-treatment of Sn-3.5wt%Ag solder bumped flip chip
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Fig. 3. Shear strength per bump from die shear test of ultrasonic bonded
Sn—-3.5Wt%Ag bumped die with bonding force. (The ultrasonic power is 25W.)
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