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Fabrication and Characteristics Research into Mn-N Codoped p-Type ZnO Films

RUAN Hai-bo KONG Chun-yang QIN Guo-ping NAN Mao

Optical Engineering Key Lab College of Physics and Information Technology Chongqing Normal University Chongqging 400047 China
Abstract p-Type conductive Mn-N codoped ZnO thin films have been fabricated on quartz glass substrates by radio-frequency magne-
tron sputtering technique together with the direct implantation of N ions and post-annealing at appropriate condition. The effects of ther-
mal annealing on the structure and electrical properties of the codoped ZnO films are investigated by X-ray diffraction Hall measure-
ments system transmission spectrum and X-ray photoelectron spectroscopy. The experimental results suggest that all the films have c-
axis preferred orientation even when annealing later no manganese oxide or nitride phase are detected. The codoped ZnO films an-

> indicating that

nealed at 650 °C from 10 to 30 minutes show good p-type conductivity with the hole concentration of 10'°-10"7 ¢m
more N acceptors can be activated at the temperature of 650 °C. X ray photoelectron spectroscopy and studies reveal the incorporation
of both divalent Mn®* and trivalent N*ions into the codoped ZnO films. Owing to electrical activation a lot of N on substitutional sites
can distribute into O site  come into being N-Mn or N-Zn bonds as the activated acceptor which would induce low resistivity p-type
conduction. It is also found that the band gap of p-type codoped ZnO films is about 3. 16 eV and is slightly lower than that of undoped
ZnO film 3.29 eV .
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