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Fig.1 Cross-sectional schematic of the experimental specimen
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Fig.2 (a) Current density distribution in the joints and Ni lay-
ers (Unit: A/m*) ; (b) Temperature distribution in the joints and
Ni layers (Unit:'C); (¢) Temperature distribution in the joints

(Unit: C) Average current density j =0.4X10'A/cm?.
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Fig.3 SEM images to solder joints 2 (a) and 1 (b) after 37
hours in the electromigration test (Average current density j =
0.4x10"A/cm?)
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Fig.4 IMC migration path to joint 2 during the electromigra-
tion test (Average current density j = 0.4 X 10'A/cm?)  (a)
Some IMCs dissolved at the cathode area; (b) Numerous IMCs
accumulated at the anode area; (¢) A few IMCs found in the
boundaries of the joint; (d)EDX analysis of IMCs in the joint
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tion test ( Average current density j = 0.4 X 10'A/cm?)  (a)

IMC migration path to joint 1 during the electromigra-

Huge IMCs accumulated at the anode area; (b) Fusion failure oc-
curred at the cathode area; (¢) Plenty of IMCs precipitated in
the middle of the joint; (d) EDX analysis of IMCs in the joint
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Electromigration of Cu-Ni/Solder/Ni-Cu Structures”

Zhang Jinsong, Xi Hongjia, Wu Yiping'. and Wu Fengshun

(Wuhan National Laboratory for Optoelectronics, Wuhan 430074, China)

Abstract: We investigated the electromigration mechanisms of Cu-Ni/solder/Ni-Cu structures. An electromigration process was ob-
served when the applied average current density (0.4 X10*A/cm*) was lower than the threshold value for electromigration (1.0 X
10" A/cm?®) . This was attributed to the maximum current density (5. 83 X 10 A/cm®) being much higher than the threshold value at
the cathode area due to effects of current crowding. Because forced-convection heat transfer was introduced. the atoms’ thermal mi-
gration maximum was suppressed and did not disturb electromigration in the propagation stage. The electromigration force was domi-
nant in this stage. In the quick-failure stage,atomic motion was driven by the cooperation of thermal migration and electromigration,
which was generated by local temperature and the atoms thermal migration increasing rapidly and significantly.
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