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ABSTRACT

As electronic products become smaller but have higher performance,

three-dimensional integrate circuit (3DIC ) has received more attention recently.

Low bump height microbump is the key interconnection technology to build up

the 3DIC. However, the electromigration ( EM ) behavior in the low bump height

solder is still unclear. In this study, the Sn2.3Ag solder joint which bump height
is 15 pum were used to observe the failure mode in the low bump height case. To
precisely monitor the different stages of failure during accelerated EM testing, a
specific Kelvin bump structure is designed and fabricated in these samples.

While a 1.17 x 10* A/em® current density was applied at 150°Cthe
microstructures at different stages with the 3% ~ 5% ~ 10% and 20% resistance

increase were obtained by scanning electron microscopy ( SEM ) . The resistance

obtained by Kelvin bump structure showed three different stages, which differs
from the results of traditional flip-chip solder joints. Voids formed in the

interface of under-bump-metallization (UBM ) and intermetallic compounds.

With the proper designed Kelvin bump structure and well controlled test
conditions, the different stages during EM test can be studied systematically. In
this study, we also use x-ray diffraction in National Synchrotron Radiation

Research Centerr ( NSRRC) to study the strain change of silicon die after

different current stressing time, to find out the relationship between strain and
failure mode.
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