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Abstract: The effects of molar concentration ratio of metal ion to complexing agent, pH value and electroplating
temperature on the morphology and the plating rate of gold and tin films were investigated. The Au/Sn/Au triple-layer
films were prepared by sequential electroplating, and the Au-Sn eutectic bumps were obtained by reflowing the
triple-layer films. The results show that the grain size of gold films becomes fine with increasing molar ratio of gold ion
to sodium sulfite, and the fastest plating rate is obtained when the molar concentration ratio is 1:6. The gold films are
porous at a low temperature, but become dense and smooth with increasing temperature. The tin films become coarsening
with more voids with increasing molar ratio. When the pH value is 8.0, the tin films are even and compact. When the pH
value is further increased, the quality of tin films gets worse due to the hydrogen revolution reaction and the hydrolysis of
tin ions. The Au/Sn/Au triple-layer films prepared by sequential electroplating are uniform, and the Au-Sn bumps with
typical eutectic structure are obtained by reflowing the triple-layer film.
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Bl1 AW Au & 75 IR R L LT Au 82 1) SEM £
Fig. 1 Top view SEM images of Au layers at different molar concentration ratios of Au ion to Na,SO;: (a) 1:6; (b) 1:9; (c) 1:12;
(d) 1:15

Fig. 2 Top view SEM images of Sn layers at different molar concentration ratios of SnSO, to K4,P,0;:3H,0: (a) 1:2; (b) 1:3; (c) 1:4;
(d) 1:5
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Fig. 3 Curve of average thickness of Au layers vs molar Fig. 4 Curve of average thicknesses of Sn layers vs molar
concentration ratio of Au ion to Na,SOs concentration ratio of SnSO, to K4,P,0,:3H,0
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Fig. 5 Cross-sectional SEM images of Sn layers at different molar concentration ratios of SnSO, to K4P,0,-3H,0: (a) 1:3; (b) 1:5
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Fig. 6 Top view SEM images of Au layers at different temperatures: (a) 50 ‘C; (b) 60 C; (c) 70 C; (d) 80 C
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Fig. 7 Top view SEM images of Sn layers at different pH
values: (a) pH=8.0; (b) pH=9.0; (c) pH=10.0
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Fig. 8 Cross-sectional back scattered electron (BSE) SEM
image of Au/Sn/Au triple-layer
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Fig. 9 Cross-sectional back scattered electron (BSE) SEM
image of Au/Sn/Au (8 pm/6 pm/1 pm) film after reflowing at
280 C for 60s
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