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Abstract

The soldering reactions between the Au/Ni surface finish and severalSn-3Ag-xCu
(x=0.3,0.4, 0.5, 0.6, and 0.7 wt. %) solders were investigated. Thevaried volume of the

solder balls with 760, 500 and 300 1 m diameter were used onthe 0, 0.6 and 3 um
thick Au lay having a circular area with 600, 425 and 250 ¢ m. Itwas found that

interfacial reactions were controlled by a number of factors, includingthe concentration of
Au and Cu, the reflow time, and paired the solder volume andpad area. With increasing
Cu concentration, the reaction product at the interface switched from Ni3Sn4-based to

Cu6Sn5-based + Ni3Sn4-based, then to Cu6Sn5-based.

In addition, the Au thickness was found to have a strong influence on the
microstructures of the reaction products. After Sn-3Ag-0.4Cu solder ball reflowed on a 3
«m Au layer at 235°C for 90 sec, a Cu6Sn5-based layer had departed from the
solder/pad interface and moved towards the solder joint. In addition, a layer of solder
located between detached Cu6Sn5-based and adhered Ni3Sn4-based layer. Similar

phenomenon occurred on smaller size of solder as 500 and 300 x m. It deserved to be
mentioned that even 0.6 1 m-thick Au layer can cause a series voids formed between (Ni,

Cu)3Sn4 and (Cu, Ni, Au)6Sn5 layers at the interface. Due to production of Au
concentration had been raised over an unsafe level. These voids indeed weaken the
Sn-3Ag-0.4Cu solder joints and lead serious reliability problem further. As the device
size shrinks, precise control of solder composition and thickness of surface finish should

be more critical.



