
Provided are solder balls that peel less at bonded interfaces, have less
non-fusion between solder balls and solder past, and few failure modes when
electronic components are dropped. These solder balls can be used for both
Ni electrodes with Au plating or the like, and Cu electrodes coated with an
organic solderability preservative. In this invention, lead-free solder
balls for electrodes for BGAs and CSPs include 0.5 to 1.1 mass% of Ag, 0.7
to 0.8 mass% of Cu, and 0.05 to 0.08 mass% of Ni, with the remainder
comprising Sn. Such lead-free solder balls impart good drop impact
resistance to a printed circuit board to be joined, which has Cu electrodes
or Ni electrodes subjected to a surface treatment of Au plating or Au/Pd
plating. A total of 0.003 to 0.1 mass% of one or more elements selected
from Fe, Co, and Pt may be added to the composition, or a total of 0.003 to
0.1 mass% of one or more elements selected from Bi, In, Sb, P, and Ge may
be added. 


