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Abstract: Four-point bending tests were performed to investigate the interfacial adhesion of Cu-Cu bonding fabricated by
thermo-compression process for three dimensional packaging. A pair of Cu-coated Si wafers was bonded under a pressure of 15
kN at 350 °C for 1 h, followed by post annealing at 350 °C for 1 h. The bonded wafers were diced into 30 mm % 3 mm pieces for
the test. Each specimen had a 400-um-deep notch along the center. An optical inspection module was installed in the testing
apparatus to observe crack initiation at the notch and crack propagation over the weak interface. The tests were performed under
a fixed loading speed, and the corresponding load was measured. The measured interfacial adhesion energy of the Cu-to-Cu
bonding was 9.75 J/m’ and the delaminated interfaces were analyzed after the test. The surface analysis shows that the
delamination occurred in the interface between SiO, and Ti.
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Fig. 1 Schematic diagram of 3-D integrated structure
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Fig. 2 Sample preparation of Cu-Cu bonding for four-
point bending test
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Fig. 3 Pictures of experimental apparatus for four-point
bending test; (a) the apparatus and (b) the test jig
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