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Abstract 

Copper wire as a bonding material for the top side connection of power semiconductors is highly desired. 
One current drawback in heavy copper wire bonding is the relatively low lifetime of the consumables. The 
bonding tool wear mechanisms and the corresponding factors are investigated. To reduce wear, different 
approaches are tested in long-term bonding tests. Optimized bonding tool tip geometry and tool material 
are two of these factors. Optimized bonding parameters were investigated as well and show a significant 
improvement in bonding tool lifetime. Wear and lifetime of the cutter and the wire guide are also 
examined. Additionally, the impact of bonding tool wear on different aspects of bond quality is addressed. 
It is also shown how wear can be monitored by machine process data recording and how a derived signal 
correlates to the actual wear status. These major advances in heavy copper wire bonding now make it a 
robust, reliable and efficient interconnection technology. 
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