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The investigation of copper microstructure at nanoscale using synchrotron-based Laue microdiffraction technique is presented.

Based on the experimental findings, FEM simulations allow to extract the plastic behaviour dependence on the orientation for the
single crystals. The results obtained are used to achieve Cu/SiO, hybrid bonding with 300 nm Cu pads.
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The grain size and number decrease with width The deviatoric deformation is dependent on grain size with single
reduction down to a single crystal for the 300nm Cu pad. crystals having higher deformation at T>350°C.
There is no orientation evolution with temperature. By FEM, plastic behaviour of 300nm grains driven by orientation.
METHODOLOGY VALIDATION o . .
CONCLUSION Deviatoric deformation evolution with
’Bor_].(?linq with 30n_mpads 100Cu—Cu electrical connectiqns Thermomechanical behaviour of temperature for the 3um and 300nm
L IR Sm—— %0 | Daisy Chainstructure 4 P copper with pad size reduction pads
g - SN TTITIILD ‘:‘ studied by Laue microdiffraction at [ e  Distinct behaviour dependency on
fyrid Bonding. 5 a0 | fr ESRF (Grenoble) grain size and orientation
S e From mono (300nm pads) to e Monocrystalline grains have higher
_ MenlLine? 5 ‘3‘2 polycrystalline microstructure deformation at T>350°C
3 § 2 ( >.1pm .pad_s) Combined FEM simulations and
e bk Retanca o) dependent o Total deformation extracted >
Based on Micro Laue results and FEM, successful bonding :thZdSthicrrr]]IeC\(Je %b;'d Lol
of 300nm Cu pad width was achieved by hybrid bonding with P
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