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Thermo-mechanical reliability evaluation of flip chip package using a accelerated test
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ABSTRACT The microstructural investigation and thermo-mechanical reliability evaluation of the
5n-3.0Ag-0.5Cu solder bumped flip chip package were carried out during the thermal shock test of the
package. In the initial reaction, the reaction product between the solder and Cu mini bump of chip side
was Cu65Sn5 layer, while the two phases which were (Cu,Ni)65n5 and (Ni,Cu)3Sn4 were formed between
the solder and Ni-P layer of the package side. The cracks were occurred at the corner solder joints after
the thermal shocks of 400 cycles. The primary failure mechanism of the solder joints in this type of
package was confirmed to be thermally activated solder fatigue failure.
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Fig. 1 Diagonal cross-sectional SEM images
of the as-flip chip bonded joint; (a) overall
shape of the joint, (b) magnified view of a
corner solder bump, (c) microstructure of the
chip side interface and (d) microstructure of
the package side interface
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Fig. 2 Diagonal cross-sectional SEM

images of the flip chip ~bonded
joints after thermal shocks of 400
cycles; (a) microstructure of the
corner solder bump, (b) magnified

view of the chip side interface and

(c)

side
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magnified view of the package
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