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Abstract

The p-type N doped ZnO thin films are fabricated using radio-frequency magnetron sputtering technique in O-rich growth con-

dition together with the direct N™ ion-implantation and annealing. The conductivities and Raman scattering properties of the samples

are studied by Hall measurements and Raman spectra respectively. Hall measurements indicate that the optimal p-type ZnO film can

be obtained when the sample is annealed at 600 °C for 120 min in N, ambience, and its hole concentration is about 2.527 x 10'7 cm™3.

N*-implantation induces three additional vibrational modes in ZnO, which are located at 274.2, 506.7 and 640.4 cm™! respectively.

In the process of the annealing, by comparing the electrical properties and Raman speetra of the samples, we find that the competition

between intrinsic donor defects and the activation of N acceptors plays a crucial role in the p-type formation of ZnO:N films during

annealing.
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