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Development of Microsoldering Method Based on High Accuracy FEA Regarding
Primary Tin Crystal and Intermetallic Compounds as Structural Members

Ohguchi, Ken-ichi
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The relationships between the distribution morphology of primary tin
crystals in a miniature solder specimen and both its tensile strength and fatigue resistance were
investigated. For the investigation, the orientation of the primary tin crystal in the longitudinal
cross-section of a miniature solder specimen was defined as the angle between the longitudinal
direction of the tin crystal and the load direction. The results showed that the miniature solder
specimen which has many primary tin crystals with an orientation of nearly 45 ° has a higher
fatigue resistance than that which have many near 0° or 90° crystals while lower in the tensile
strength. In addition, a new testing method for understanding the tensile characteristics of Cu/Sn
intermetallic compounds were proposed in this work. Using this method, the stress-strain relations
of Cu3Sn, which is expected as a bonding material for next-generation power semiconductors, at room
temperature and 200 were estimated.
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