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Interfacial reaction between molten
63Sn37Pb droplet and Au/ Ni/ Cu pad

LI Fu-quan', WANG Churrging', TIAN Dewen', TIAN Yarhong', P. Liu’
(1. State Key Laboratory of Advanced Welding Production T echnology,
Harbin Institute of Technology, Harbin 150001, China;

2. ASM Assembly Automation Ltd, Hong Kong, China)

Abstract: Temperature variation of solder droplet, interfacial reaction between molten SnPb droplet and Au/ Ni/ Cu pad
were investigated. The 63Sn37Pb solder ball was heated to the specific temperature above melting point and then dropped
to the pad from a certain height. The results show that the instantaneous temperature of solder droplet when it reached
the pad is mainly determined by the initial temperature. T he morphology of intermetallic compounds is strongly influenced
by initial temperature of solder droplet. With the increasing initial temperature, a continuous AuSn, and needle like AuSny
formed at the interface. When the temperature reached 450 C, all AuSn, converted into AuSng. Rod-like AuSny grew
strongly, some tiny AuSny distributed inside the solder near the interface. The interfacial reaction time is about 6~ 7 ms,
during which Au is quickly dissolved into molten solder forming Au Sn intermetallic compounds. This process attributed to

the discontinuity in the dependence of the dissolution rate of gold on temperature in molten eutectic SnPb solder.
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Fig. 1 Schematic of test instrument
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Fig. 2 Schematic of solder bump formation
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Fig. 3 SEM morphology of solder bump
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Fig. 4 Temperature variation of
solder droplet at different conditions
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Fig. 5 Microstructures of solder/ pad interface at different initial temperature( SEM)
(a) —300 C; (b) —350 C; (c) —400 C; (d) —450 C
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