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Fig.1 Morphology of SnAg solder bumps after reflow
X 13 area array; (b) Local magnification of (a)
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Fig.2 EDAX of cross-sectional surface of the solder bump
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Fig.3 SEM and EDX images of cross-section of solder bumps
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Fig.5 Micrographs of cross-sections through the SnAg solder/

Cu interface after 13 times reflow
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Metallographic images of cross-sections of SnAg solder
(a) As plated reflow; (b) 1 time re-
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Fig.7 Shear strength distribution of the solder bumps with re-
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flow times (a) 1 time reflow; (b) 3 times reflow; (¢) 6 times
reflow; (d) 13 times reflow
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Micro-Sized SnAg Solder Bumping Technology and Bonding Reliability *

Lin Xiaoqin"*", Zhu Dapeng"?, and Luo Le'

(1 Shanghai Institute of Microsystem and Information Technology, Chinese Academy of Sciences, Shanghai 200050, China)
(2 Graduate University of the Chinese Academy of Sciences . Beijing 100049, China)

Abstract: Experiments were carried out to investigate an area-array SnAg alloy electroplating solder bumping process with a bump
size of less than 100pm. Sn-3. 0Ag solder bumps with smooth and shiny surfaces, uniform distribution of Ag atoms, the height uni-
formity within the chip,and over ®100mm wafer about 2. 03% and 5.12% were fabricated. The intermetallic compound and micro-
voids at the SnAg/Cu interface as a function of the reflow times and their effects on the bonding reliability of solder bumps were
studied. The scalloped CusSn; phase grew by a ripening process during multi-reflow. Volume shrinkage during phase transformation
was believed to be the main reason for the formation of voids. The average shear strength of solder bumps increased as the reflow
time increased. The combination of SnAg on TiW/Cu UBM was reliable under multi-reflow. Voids showed no significant impacts on
the solder bonds in this study. Voids at the layered CusSns /Cu interface would be a threat to the reliability of solder bumps.
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