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Modeling of Soldering Process using Longitudinal Ultrasonic
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Abstract

An efficient soldering process using the longitudinal ultrasonic vibration is introduced in this work for electronic
packaging. The effects of the process parameters such as the ultrasonic frequency, amplitude, dimension of the metal
bump and solder are analyzed through a viscoelastic lumped model. The viscoelastic properties of the eutectic solder
were measured for calculation and evaluation of heat generation capability of the solder. Experiments were conducted
to verify the possibility of the proposed ultrasonic soldering method by inserting the Cu and Au bumps into the solder
block. Localized heating due to ultrasonic vibration melts the solder near the metal bump, which demonstrates the

applicability of the ultrasonic soldering method to the high-density electronic packaging.
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Fig. 4 Ultrasonic soldering system
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Table.1 Material properties for calculation

Cu Solder(63Sn-37Pb)
Storage modulus, E’ 125GPa 35GPa
Loss factor, tan & 0.002 0.017
Density 8910 ke/m’ 8770 kg/m’
Specific heat 386 J/kg * K 226 J/kg *K
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Fig. 9 Cross-section of solder joint with Au bump
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