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Sn-Ag-Al /Cu

Interfacial Dissolution Reaction and Thermal Fatigue Cycle Property
for Sn-Ag-Al solder alloy/Cu
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"Faculty and Graduate School of Engineering, Hokkaido University, ~“Hokkaido Institute of Technology.

Abstract
We investigated interfacial dissolution reaction and thermal fatigue cycle properties for Sn-Ag-Al solder aloy/Cu. Sn-Ag-Al solder
alloys showed better tensile and thermal fatigue property than Sn-3Ag-0.5Cu. The dissolution speed Cu into Sn-2Ag-0.1Al is higher
than that into Sn-3Ag-0.5Cu. We guessed the difference of the morphology and the speed of crack propagation between

Sn-2Ag-0.1Al and Sn-3Ag-0.5Cu was generated by changing microstructure of solder near reaction layer.
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Fig. 1 Schematic of the specimen for tensile test.
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Fig. 2 Schematics of the specimen after soldering.
(@) The face (b) The cross-section
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Fig. 3 Stress-Strain curves of each alloys.
(a) Sn, Sn-Al alloys
(b) Sn-Ag-Al alloys
(c) Sn-Ag-Cu, Sn-Ag-Cu-Al alloys
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Fig. 7 Morphology of the crack propagation
along the sub-grain boundary of Sn-2Ag-0.1Al.
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Fig. 6 Morphology of the crack propagation. =
(a) Sn-2Ag-0.1Al (b) Sn-3Ag-0.5Cu o 200 200 00 00 1000

Dipping time, s

3Cul0oO0Ooonn
331cub0dnononog
Fig. 80 Sn-2Ag-0.1A1 0 Sn-3Ag-05Cud 000 OCuld
ooo0oOo0o0ooOoO0ooooOooOoobDoOoOoDoOOg Cu gooo0oo0oDoOOoooDbooOooobococwooooo

Fig. 8 Dissolution thickness with dipping time.
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Fig. 9 Microstructure of cross-section at the interface after dipping.
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Fig. 10 Schematic of the concentration
of Cu at the interface.
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Fig. 11 Phase diagram of Sn-3Ag-xCu
calculated by Thermo-Calc¥.
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