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Modeling and analysis of minimum DC fusing current of bonding wire

CAO Xiao-ge?, ZHANG Yan-xiao?, YANG Yang”
(Department of Electrical and Information Engineering?, Department of Physics®,

Xi’an Jiaotong University City College, Xi’an 710018, China)

Abstract: A large enough current carrying capacity of the bonding wire as the internal lead is required for
the high reliability of semiconductor products. The theoretical model and formula of minimum DC fusing
current of the bonding wire were established in this paper. The electric-thermal coupling simulation model
was obtained by using the finite element software COMSOL Multiphysics, and then compared with the
theoretical model. The results show that the temperature of the bonding wire is the highest in the middle
and the lowest at both ends, and the axial and radial temperature distribution are both parabolic. The
simulation values are in good agreement with the experimental values for gold, copper, and silver bonding
wires, but the theoretical values are smaller, which can be calibrated by introducing the corresponding
coefficients. The theory and simulation model may be used as a theoretical reference for the fusing current
analysis of the bonding wire.
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Fig.1 Diagram of the steady-state heat transfer and temperature

distribution of minimum DC fusing current of bonding wire
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Fig.2 Temperature dependence of the thermal

conductivity of several metals
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Table 1 Parameters of several types of metals
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Tab.2 Long-wire and short-wire coefficients of the bonding copper wire and the critical length for different diameters
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10 5.225%10° 5.030%103 38.2 46.8 60.5 74.0
30 5.225%108 8.713x10° 22.1 27.0 34.9 42.7
50 5.225%10° 1.125%108 17.1 20.9 27.0 33.1
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Fig.3 Comparison of the short-wire, long-wire

and the total fusing current formula
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