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Abstract

1 . Electronic packaging is a vital step in the rather
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Theme products. This step is intended to secure fragile
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thermal and chemical damages, and also connect
them to other components in the system. Materials
used in electronic packages are critically important in
determining the performance and reliability of
electronic products. In the first part of this
presentation, an overview of the electronic
manufacturing value chain with emphasis on
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electronic packaging will be given. In the second part,

d @ e ot o St e e, OUF recent research results on the enhancement of the
m‘ . properties and performance of a vital component of
modern electronic package, solder joint, through nanoparticle reinforcement will be
described. Inthis research, we introduced Ni and Co nanoparticles into Sn-3%Ag-0.5%Cu (SAC
305) solder joints through flux mixing. The solder joints were investigated after reflow, aging
and electromigration using optical and electron microscopy, and electron back scatter
diffraction (EBSD). Mechanical properties of the joints were tested using ball shear and micro-
tensile tests. The use of nanoparticle-doped flux resulted in smoother and finer grain
structure of the interfacial intermetallic compound layer, as well as finer bulk microstructure.
Nanoparticle doping also provided higher stability to the microstructure during
electromigration. Nanoparticle-doped flux led to better resistance against brittle fracture in
aged joints. A significant reduction in electromigration damage and a greater retention of
tensile strength after electromigration were observed for joints prepared using Ni and Co
nanoparticle-doped flux. It is suggested that Ni and Co nanoparticles underwent reactive
dissolution during reflow influencing the structure and properties of the joint through in-situ
alloying.



