Interactions between native point defects in O-deficient ZnO
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It is well-known that O-deficient ZnO can easily become n-type even without the introduction of any intentional dopants. The mechanisms leading to the n-type behavior are still controversial. Even though native defects resulting from the deficiency have been excluded as the main source of the high free electron density, the n-type conductivity of ZnO is seen to be closely related to its O deficiency which manifests itself through the formation of O-vacancy and/or Zn-interstitial defects. In this work, we propose that as the concentration of intrinsic defects in ZnO becomes sufficiently high, interactions between defects leads to a significant reduction in their formation energies. In particular, we show that the formation of both O-vacancy and Zn-interstitial in O-deficient ZnO becomes significantly enhanced by a strong attractive interaction between them, making these defects an important source of n-type conductivity of ZnO.






