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Characteristics of Electroplated Sn-2.5Cu Alloy Layers for Surface Finishing
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Abstract Sn-2.5Cu alloy layers were deposited on the Alloy 42 lead-frame substrates by the electroplating
method, and their microstructures, adhesion strength, and electrical resistivity were measured to evaluate the
applicability of Sn-Cu alloy as a surface finishing material of electronic parts. The Sn-2.5Cu layers were
electroplated in the granular form, and composed of pure Sn and CugSns; intermetallic compound. Surfaces of
the electroplated Sn-2.5Cu layers were rather rough and also the thickness variance was large. The adhesion
strength of the Sn-2.5Cu electroplated layers was highly comparable to that of the electroplated Cu alloy layer
and the electrical conductivity was about 10 times higher than the pure Sn. After the 200°C 30 min. annealing
of the electroplated Sn-2.5Cu layers, the surface roughness was reduced, and adhesion strength and
conductivity were improved. These results showed the Sn-Cu alloys can be used as an excellent surface

finishing material.
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Table 1. Chemical composition of Alloy 42 lead-frame substrates
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Fig. 1. Surfacial SEM of electroplated Sn-2.5Cu alloy layers :
(a) as-electroplated, and (b) heat-treated at 200°C for 30 min.

Fig. 2. Surfacial SEM of electroplated Sn-30Cu alloy layers :
(a) as-electroplated, and (b) heat-treated at 200°C for 30 min.
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Fig. 3. AFM of electroplated Sn-2.5Cu alloy layers : (a) as-
electroplated, and (b} heat-treated at 200°C for 30 min.

Fig. 4. AFM of electroplated Sn-30Cu alloy layers : (a) as-
electroplated, and (b) heat-treated at 200°C for 30 min.
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Fig. 5. XRD patterns of electroplated Sn-2.5Cu alloy layers :
(a) as-clectroplated, and (b} heat~treated at 200°C for 30 min.
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Fig. 6. Surfacial SEM of electroplated Sn-2.5Cu alloy layers
after scratch test: (a) as-electroplated, and (b) heat-treated at
200°C for 30 min.
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