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Abstract

This work studied the fluxless reflow soldering of eutectic solder ball on copper
(Cu) pad utilizing pulse YAG laser. The effects of soldering conditions including laser
power density, pulse width (i.e., ,the ‘irradiation time) and reflow times on the
morphology, microstructure and:shear strength of selder joint were investigated. The
experimental results revealed that the solder joints exhibit better shape and bonding
strength when they were soldered-at the conditions of lower power density and larger
pulse width. The observation using scanning electron microscopy (SEM) and energy
dispersive spectroscopy (EDS) revealed that the layer-like intermetallic compound
(IMC) is mainly CueSns phase of thickness less than 1 um. With the increase of power
density, the morphology of IMCs became rod-like or dendrites and the IMCs grew
along the cooling direction. For the solder joints subjected to multiple laser pulse
soldering, the rod-like CusSn phase was observed. Shear test was adopted to evaluate
the bonding strength of laser-soldered joints. The joints exhibited the average shear
strength of 9.6 Nt/mm? about 1.8 times over than the industry standards (5.40
Nt/mm?). The cross-sectional morphology observation indicated that all successful
joints fractured inside the solder joints due to shear force and the ductile fracture

feature fitted to the fracture mode #1 of JEDEC shear test standard. As to the



unsuccessful joints, they failed due to incomplete wetting that fitted to the fracture
mode #3 of JEDEC standard. The morphology of fracture surfaces varied according to
the degree of wetting of solder on Cu pad and the mount of heat absorbed during
soldering. The analytical results indicated that the wetting behaviors of solder on Cu
pad and the relative position of the incident laser beams are the two major factors

affecting the yield of the fluxless reflow soldering utilizing pulse YAG laser.
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