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Abstract

AU/Ni is the most common surface finishes for Cu soldering pads in
ball-grid-array (BGA) and other electronic packages. The Au layer is for
oxidation protection, and the Ni layer serves as a solderable diffusion barrier.
Platinum also has good properties for a wetting layer. Because platinum has a
lower dissolution rate than nickel and good resistance to oxidation, gold is not
needed for oxidation protection.

The object of this investigation is to study interaction between Sn-rich solder
contain a small amount of copper and platinum and copper substrate. Firstly,
Sn-3Ag, Sn-3Ag-0.5Cu were reacted with platinum by typical reflow process at a
peak reflow temperature of 235 °C. After reflow, a continuous intermetallics layer
formed at the solder/platinum interface. Comparing the interfacial reaction of the
Sn-3Ag system with the Sn-3Ag-0.5Cu system, Sn-Ag solders contain a small
amount copper can suppress the consumption rate of platinum effectively.

Secondly, Sn-3.5Ag-xCu (x = 2,5, and 10 wt.%) were reacted with platinum
by reflow at 250 ‘C. After aging, the consumption rate of platinum of the
concentration of copper between 2-10 wt.% is slower than the concentration of
copper is 0.5 wt.%. The extents of suppressing the growth rate of PtSn, for the
cases with Cu concentration from 2 to 10 wt% are almost the same. After 2000 h
aging, a continuous IMCs layer formed and covered in the PtSn,. Thirdly,
Sn-3.5Ag-yPt (y = 0.5,1, and 3 wt.%) were reacted with copper by reflow at 250
°C. In the liquid reaction, the morphology of CugSns depended on the composition
of platinum in the solder.

However, the result of EPMA analysis showed that the copper signal can not



be detected in the PtSn, intermetallic compound and the platinum signal can not
be detected in the CugSns intermetallic compound in the SnAgCu/Pt and
SnAgPt/Cu system. On the other word, the binary reaction of Pt-Sn system and
Cu-Sn system is independent. There is no interaction between Pt and Cu.

Finally, wetting properties of Sn-3Ag-0.5Cu on Pt and Ni substrates at 240
°C were determined by using a wetting balance technique. In the analysis of

wetting time, the wettability of Pt was close to Ni.





