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Theoretical Analysis on Bonding Energies for Silicon Direct Bonding’
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Abstract: The bonding energy for silicon direct bonding, as a function of the annealing temperature and time, depends on the
density of the bond species. Activation energy is a critical factor influencing the bonding behavior. One to the existance of two
different activation energies, the bonding energy increaes with the annealing temperature in two steps. Wafer pairs with bond-
ing interface being native oxide or thermal oxide have different bonding behavior in the annealing process, which were investi-
gated and compared. With the temperature increasing, the bonding energy of the native oxide interface increases much more
rapidly than that of the thermal oxide interface. The saturation time of bonding energy closely correlates with the activation

energy al a given annealing temperature.
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