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Abstract

The formation and growth of the reaction layer at the Sn-Ni solder/metal interface were investigated.
Sn-XNi solders (X=0.1, 1, 5mass%) and Ni-plate, Cu-plate and Cu-plate plated by electroless Ni as metal
specimen were used in this study. Joining of Sn-XNi solders (X=0.1, 1, 5mass%) and metal specimen was
carried out at 260°C for 5min. The joined body after joining were annealed in air at 200°C for 50, 168 and
500h. The joined body after joining and annealing were examined using an electron probe microanalyzer
(EPMA) to determine the concentration profile of each element.

In the Sn-Ni solder/Ni-plate interface, the reaction layer formed after joining at 260°C for 5min had a single
layer structure, composed of 42-44at%Ni and 56-58at%Sn. The thickness of NisSns phase increased with
increasing the annealing temperature and annealing time. In the Sn-Ni solder/Cu-plate interface, the reaction
layer formed after annealing at 200°C for 500h revealed that a CusSn phase containing a small amount of Ni
was formed on the Cu-plate side, and (Cu, Ni)sSns phase was formed on the Sn-Ni solder side. The Ni
contents in the (Cu, Ni)eSns phase is in the range of 0.5-7at%. In the Sn-Ni solder/Cu-plate plated by
electroless Ni interface, the reaction layer formed after joining at 260°C for 5min and annealing at 200°C for
50h revealed that a NisSn4 phase was formed on the Sn-Ni solder side, and that intermetallic compound layer
in the Sn-Ni system was formed within the Ni plating layer.
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