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When the gate oxide of a MOS structure is subject to electrical stress, traps or defects are
progressively generated within the material, a process that eventually leads to its dielectric
breakdown. This event is characterized by an abrupt or progressive change of conduction
mechanism, from area distributed to a highly localized leakage current, depending on the oxide
thickness and stress voltage. Even though the failure statistics of thin oxide layers has been
shown to be consistent with percolation models of defects generation, much less is known about
the physics of the post-breakdown phenomenon. In the last decade, a number of models based on
mechanisms such as variable range hopping, direct tunneling, percolation and quantum point
contact conduction have been proposed to explain the electron transport through the oxide layer
under such circumstances. We will review the physics associated with these models as well as
discuss their potential use in circuit simulators. We will see how the ocurrence of one or severa
breakdown event affects the normal behavior of devices.
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