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Study of Effect of Al Addition into Sn-Ag Solder on Microstructure and Bondability

gooo Oobooo oooo
gooooooogo
by Naoto SUZUKI, Junichi TANAKA, Toshio NARITA

Graduate School of engineering, Hokkaido University, Japan

Abstract
We researched the effect of Al addition into Sn-Ag solder alloys. Addition of small amount of Al into Sn-Ag alloys made sub-grains
in the B-Sn phase finer. And many Ag,Al particles were dispersed. Both primary phase and eutectic phase in Sn-Ag-Al alloys were
almost evenly deformed against tensile stress. Ag,Al particles obstructed the propagation of crack during thermal cycle, so
propagation rate was delayed. Sn-2Ag-0.05A1 and Sn-2Ag-0.1Al showed better mechanical property and thermal cycle property than
Sn-3Ag-0.5Cu.
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Fig.2 Sub-grain structure in the primary 3—Sn phase.
(a) Sn-2Ag  (b) Sn-2Ag-0.05A1 (c) Sn-2Ag-0.1Al
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Fig.3 AgAl particles in the primary 3—Sn phase.
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Fig4 Concentration of Ag and Al in the B-Sn phase.
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Fig.5 Change of hardness caused by Al addition.
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Fig.6  Stress-strain curves with elongation rate of 7mm/min.
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Fig.7 Total length of crack for C-BGA during thermal cycles.
(0400 <1250, 1cycle:1hr)
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Fig.8 Cross-section of solder bump after 500 thermal cycles.

(a) Sn-2Ag-0.1Al (b) Sn-3Ag-0.5Cu
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Fig.9 Morphology of crack propagation.

(a) Sn-2Ag-0.1Al  (b) Sn-3Ag-0.5Cu
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Fig.10 Total length of crack for power module during thermal cycles.

(0400 <1250, leyele: 1hr)
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Fig.11 Cross-section of joint after 500 cycles.
(a) Sn-2Ag-0.1Al (b) Sn-3Ag-0.5Cu
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Fig.12 Morphology of crack propagation in Sn-2Ag-0.1Al
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