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Abstract of Thesis

With the trend of minimization of power devices, the current density passing through each joint is increasing
sharply. During this situation, electromigration (EM) becomes one important issue related to the reliability of
electronic devices. Sintered silver joint is an attractive vehicle for interconnecting die-attach, which can be
sintered at a low temperature but worked in a high-temperature condition. However, the EM behavior of sintered
silver joints has never been reported before; therefore, detailed research is needed.

In Chapter 1, an overview of electronic packaging technology, background information on the research trends
has been introduced and it also provides a review of the literature which is related to EM study. Meanwhile, it put
forward the objectives and structure of the dissertation.

In Chapter 2, the thin film structure is first applied in the EM study which focused on the EM behavior of
materials themselves. Initially, pure metals should be used such as Sn, Ag, and Cu due to their simple
composition and it will make the analysis much easier. From the microstructure change of these metals during
the EM test, we could understand the effects of current stressing on different materials.

In Chapter 3, alloys should be used (Sn-Ag, Sn-Ag-Cu) for the EM test. This time, not only the microstructure
evolution needs to be recorded but also the interior factors affecting the failure need to be summarized.
Meanwhile, we will change the dimension of experimental samples, and combining all these factors together to do
a computer simulation. By using simulation, we hope to capture essential factors affecting the EM failures.

In Chapter 4, the comparison study between pure silver and Sn-Ag alloys is needed in different kinds of
working conditions to provide a criterion for manufactures in different kinds of demands. Most importantly, the
method to improve EM resistivity has been put forward which will enhance the reliability of electronic devices.

In Chapter 5, the FC structure is used which is similar to the real configuration used in the electronic
packaging. Through the study of on sintered silver joint and Sn-Ag-Cu solder joint, the different structure effects
on EM behavior can also be figured out.

From the EM study on the sintered silver joint, we set up a new EM study procedure that studied the EM
property of pure Ag first by using the thin-film vehicle. And then, the flip-chip structure has been used to evaluate
the metal interconnection effect on EM results. Most importantly, this method can also be used for the EM study

on other materials.
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