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Fig.1 Microstructure of as-reflowed solder joints
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Fig.2 Set-up of electromigration test
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Fig.3 Profile of Joule heating induced temperature increase
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Fig.7 Microstructure evolution after 133h current stressing (a)
Separation of Sn phase and Bi phase; (b) Element mapping of
Cu; (¢) Element mapping of Bi; (d) Element mapping of Sn
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Fig.8 Surface plot of valley near cathode side
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Effects of Joule Heating on the Electromigration Properties of Eutectic
SnBi Solder Joints”

Xu Guangchen’, He Hongwen, and Guo Fu

(College of Materials Science and Engineering , Beijing University of Technology . Beijing 100022, China)

Abstract: Electromigration could induce the movement of atoms/ions towards the direction of clectron flow in pure metal line in
chips. However,in the eutectic SnBi solder joints,the constituted elements are Sn and Bi. Due to the different drift velocity of Bi at-
oms and Sn atoms under high current density,the electromigration properties of eutectic SnBi are unique. With a current density of
10* A/cm® and the Joule heating effect, the temperature of solder joints increased from 25 to 50°C ,and the Bi-rich phases grew bigger
during current stressing due to the high ambient temperature (49°C ). In addition, Bi atoms initially arrived at the anode side and e-
ventually formed a barrier layer to inhibit the movement of Sn atoms towards the anode side. Sn-rich phase bulged, and a valley
formed along the interface at cathode side.
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