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Abstract

The effect of Bi additions to the eutectic Sn-3.5Ag solder alloy on the growth kinetics of
the intermetallic compound (IMC) layers during solid-state aging of Sn-Ag-Bi/Cu solder joints
has been investigated. The Bi additions enhanced the growth rate of the total IMC layer
comprising of CueSns and CuzSn sublayers. This enhanced IMC growth rate was primarily due
to the rapid increase in the growth rate of CugSns sublayer. The growth rate of CusSn
sublayers was little influenced and appeared to be retarded by the Bi additions. The observed
growth behavior of CusSns and CusSn sublayers could be understood if the interfacial reaction
barrier at the CugSns/solder interface were reduced by the segregation of Bi at the interface.
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2. Experimental
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3. Results and Discussion
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Fig. 1. Cross-sectional SEM micrographs showing the € and n IMC layers formed between
the solder and Cu pad after aging at 180C for 2 days: (a) Sn-3.5Ag, (b) Sn-35Ag-5Bi, and
(c) Sn-35Ag-12Bi
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Fig. 2. Cross-sectional SEM micrographs showing the € and n IMC lavers formed between
the solder and Cu pad after aging at 180C for 9 days: (a) Sn-3.5Ag. (b) Sn-35Ag-5Bi, and
(c) Sn-35Ag-12B1
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Fig. 3. Plots of the total €+n IMC layer thickness as a function of isothermal aging time for
various Bi additions to the eutectic Sn-3.5Ag solder alloy: (a) aging at 150C and (b) aging at
1807C.
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Fig. 4. (a) Calculated growth behavior of the total €¢+n IMC layer and the ¢ IMC layer with
the square root of the (nondimensionalized) aging time T for different values of the interfacial
reaction barrier K" at the N/solder interface. The group of four plots located at the bottom
corresponds to the (nondimensionalized) thickness W* of the ¢ IMC layer. (b) Changes in the
thickness ratio of the € IMC layer to the total IMC layer with the aging time for the K"

values employed in (a).
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