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Interfacial reactions between Sn-Cu solder alloy and
Cu/Ni coatings during reflow soldering
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Abstract: The interface microstructures of soldered joints under different soldering techniques were observed and
analyzed. The interface reaction during soldering was studied. The growth mechanism of the IMCs was discussed and the
influences of soldering temperature and dwell time on IMC evolution were investigated. The equation of the relationship
between IMCs thickness and soldering conditions including soldering temperature and dwell time was developed. The
results suggest that, during soldering, the joint interface between the solder and Cu/Ni coating exhibits a duplex structure
of CugSns and Cu;Sn intermetallic compounds (IMCs). A parabolic relationship exists between the growth of the IMC
layer and soldering time. This indicates that the mechanism of IMC growth is a diffusion-controlled process. The growth
rates for the intermetallic layers increase with soldering temperature, whereas decreases with time.
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Fig.1 Schematic plans of brush plating layers: (a) Before
soldering; (b) After soldering
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Fig.2 Partially enlarged drawings of Cu-SnCu joint interface
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Fig.3 EDX analysis of Cu-SnCu joint interface:
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Fig.4 Cross-sectional microstructures of joints soldered at
different temperatures and time: (a) 300 °C, 2 min; (b) 340 C,
2 min; (¢) 380 ‘C, 2 min
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Fig.5 Partically enlarged SEM image of soldered joint

(a)

Element w/%  x/%
Sn 62.06 46.68
37.94 5332

Sn Cu

1 2 3 4 5 6 7 8 9

Element w/% X%
Sn 38.49 25.09
Cu 61.51 7491

Sn

1 2 3 4 5 6 7 8 9
Energy/keV
6 FHHALAL Y EDX BSR4 HT
Fig.6 EDX analysis of IMCs of Cu-SnCu joint interface: (a)

Spot a in Fig.5; (b) Spot b in Fig.5
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Fig.7 Growth curves of intermetallic compounds from 300 C

to 380 C: (a) Cu3Sn phase; (b) CugSns phase
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Fig.8 Growth rates of intermetallic compound layer: (a)

Cu;Sn layer; (b) CueSns layer
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