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Fabrication of low-elastic modulus micro bumps by controlling crystallographic
orientation

Suzuki, Ken
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In this study, the fabrication method of low-elastic modulus micro Cu bumps with
(100) crystallographic orientation was studied for reducing the thermal and residual stresses in
three-dimensional (3D) integration of silicon microelectronic devices. Crystallographic orientation and
quality of the atomic arrangement of the electroplated thin films were measured by XRD (X-ray
diffraction) analysis and EBSD (Electron Back Scattering Diffraction) method. All the electroplated
samples formed on the a -Ta/Cu base layer are oriented (111) preferentially. However, the ratio of (100)
orientation in an electroplated Cu film was increased by applying B -Ta/Cu base layer. Young' s modulus
of the film were measured by Nano-Indentation test and Young’ s modulus of the film with (100)
orientation decreased to 127 GPa from 145 GPa in the (111) oriented film. Therefore, the low-elastic
modulus Cu micro bumps should be realized by usingB -Ta/Cu base layer for the Cu electroplating.
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