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Abstract

(GEE1]

Intermetallic Crystal Growth Mechanisms: Application to CusSns in Solder Joints
Most alloys produced by solidification processing contain intermetallic compounds
(IMCs), which can range from impurity phases to strengthening phases or reaction
phases in the joining of dissimilar metals. If these IMCs are large, they are usually
detrimental to mechanical properties and, therefore, it is important to be able to control
their nucleation and growth to control their size. This talk will overview the
solidification of CugSns, an important IMC in electronic interconnections, with a focus
on nucleation and growth mechanisms.

The solidification of primary CusSn;s is studied in Sn-Cu alloys and solder joints by
combining EBSD, FIB-tomography and synchrotron radiography. It is shown that the
composition and process parameters can lead to a rich variety of growth forms
including faceted hexagonal rods growing along [0001] bounded by {1010} facets,
in-plane branched faceted crystals and nonfaceted dendrites which branch along <405>
in the {1010} planes. This range of growth morphologies is then rationalised into a
kinetic microstructure map and the faceted to nonfaceted growth transition is discussed
in terms of changing atomic attachment mechanisms. Finally, it is shown that the full
range of CusSns morphologies that grew for different composition and cooling rate
combinations in bulk alloys can be engineered to grow in solder joints made with a
single composition (Sn-0.7wt%Cu/Cu) by altering the peak temperature and the cooling
rate.

(BE2]

Microstructure Formation in Reinforced Sn-Cu Lead-free Solder Alloys
Electronics manufacturers are pushing the limits in reducing the physical size of
circuitry while simultaneously increasing the number of transistors to satisfy Moore’s
Law. This includes investing in new materials in electronic packages with a focus on
high reliability. A viable method to enhance the properties and performance of solder
joints is the incorporation of reinforcement particles to the solder matrix, either by
intrinsic or extrinsic methods. In this study, a series of Sn-Cu Pb-free solder alloys were
manufactured with a variety of reinforcing phases and the microstructure and soldering
behavior were investigated in detail using advance characterisation techniques such as
in-situ synchrotron X-ray radiography imaging. Shear strength of the reinforced solder
joints was also evaluated. The collective results of this study demonstrate a detailed
understanding of the manufacture of reinforced Sn-Cu Pb-free solder alloys and the
mechanisms of microstructure development.
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