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Abstract

This study focused on the low-cycle fatigue resistance of a sintered bump made of sub-micron gold
powders. The tensile properties of sintered specimens made of sub-micron gold powders were meas-
ured and mechanical shear fatigue tests for flip chip specimens with nine gold sintered bumps were
carried out. Since the diameter of gold powder reaches several hundred nanometers, the sintering
temperature affects the microstructures of the sintered compact. As the sintering temperature in-
creases, the microstructures of the sintered compacts change from a cluster consisting of several
gold powders to a void fill. The material properties of the sintered compact also vary from the low
sintering temperature to the higher one and depend on the microstructures. When no interfacial
fracture takes place in the mechanical shear fatigue test for the flip chip specimens, the number of
cycles to failure of sintered bumps is almost the same as that of lead-free solders. A sintered compact
made of sub-micron gold powders not only has low tensile strength but also a low elastic constant. In
a displacement-controlled mechanical fatigue test the number of cycles to failure increases, since
the accumulated inelastic strain decreases relatively.
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