A227A A2Z (2002. 4) 8= 7 38} 3] — 89—

W X

Sn-3.5wt.%Ag-1wt.%Zn "A'd3 Cu 7] 7ke] mlAl23] 2 AlHHE-S-

rlst - MRS - 0137 - Ol=Xf !

The Microstructure and Interfacial Reaction between
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Abstract

This study examined the effects of adding Zn to Sn-3.5Ag solder on the microstructure changes and behavior of interface reaction
of the solder joint with Cu substrate. The solder/Cu joints were examined with microscope to observe the characteristics of
microstructure changes and interfacial reaction layer with aging treatment forup to 120 days at 150C. Results of the microstructure
changes showed that the microstructures were coarsened with aging treatment, while adding 1%Zn suppresses coarsening micro-
structures. The Sn-3.5Ag/Cu had a fast growth rate of the reaction layer in comparison with the Sn-3.5Ag-1Zn at the aging
temperature of 150°C. Through the SEM/EDS analysis of solder joint, it was proved that intermetallic layer was CySn phase
and aged specimens showed that intermetallic layer grew in proportion to t2, and the precipitate of Ag,Sn occur to both inner
layer and interface of layer and solder. In case of Zn-containing composite solder, CySn, phase formed at the side of substrate
and Cu-Zn-Sn phase formed at the other side in double layer. It seems that Cu-Zn-Sn phase formed at solder side did a roll of ba-
rier to suppress the growth of the Cy,Sn, layer during the aging treatment. (Received Mar 6, 2002)
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Fig. 1. SEM micrograph of Sn-3.5Ag(a, b) and Sn-3.5Ag-1Zn(c, d). All specimens were as casted(a, ¢) and aged for 60days at

100°C(b, d).
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Fig. 2. SEM micrograph(a) and EDS result of Sn-3.5Ag-1Zn solder. The specimen was aged for 60days at 100 °C.
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Fig. 3. SEM micrograph of Sn-3.5Ag/Cu. All specimens were
as soldered(a) and aged for 60days at 150°C(b).

Table 1. EDS result of Fig. 3

Chemical composition{at%)

Point Phase
Cu Sn Ag
1 52.1 bal. 1.1 Cu,Sng
2 51.0 bal. 0.8 Cu,Sn;
3 8.4 bal. 66.1 Ag,Sn
4 42.4 bal. 17.28 Cu-Sn-Ag
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Fig. 4. SEM micrograph of Sn-3.5Ag-1Zn/Cu. All specimens
were as soldered(a) and aged for 60days at 150°C(b).
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Fig. 5. SEM micrograph(a) and EDS result(b) of Sn-3.5Ag-1Zn/Cu. The specimen was aged for 120days at 150 °C(b).
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