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N-In Co-doping P-type ZnO Films by Powder Sputtering

NAN Mao RUAN Hai-bo QIN Guo-ping KONG Chun-yang
College of Physics and Information Technology Chongqing Normal University Chongqing 400047 China

Abstract The N-In codoped p-type ZnO films with preferential orientation along 002 plane have been fabricated on quartz glass
substrates by using radio frequency magnetron sputtering technique of ZnO: In, O; powder target and then by combining with N-implan-
tation. In this article the crystal structure electrical and optical properties of the ZnO films are investigated by x-ray diffraction

XRD  Hall measurements system XPS and transmission spectrum. The experimental results suggest that N-In: ZnO films have good
film quality and optimal p-type electrical properties with hole concentration of 4. 04 x 10" ¢m™  hall mobility of 1.35 em®V ~'s™'
and low resistivity of about 1. 15 Qcm. X-ray photoelectron spectroscopy analysis has confirmed the presence of nitrogen and indium in
the form of N-Zn bond and N-In bond in the codoped films and the incorporation of indium has caused the change in the chemical state
of nitrogen which promotes the formation of p-type conduction. In addition it is also found that codoped ZnO films have high trans-
mission rate the highest thin film transmittance is discovered up to 90% whose wavelength is at 387 nm corresponding to energy of
3.2 eV compared with undoped ZnO film of E, it has slightly minished.
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