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The Investigation on the Microstructure and Electrical Properties of p-type ZnO : In-N Films

ZHAO Yong-hong'?, KONG Chun-yang'?, QIN Guo-ping"*?*, LI Wan-jun"*?,
RUAN Hai-bo'*?*, MENG Xiang-dan''?, BIAN Ping'*, XU Qing'*, ZHANG Ping'*
(1. Key Laboratory of Optical engineering, Chongqing Normal University, Chongqing 401331

2. Key Laborat of Optoelectronic functional materials, Chongqing 401331 ;

3. College of Physics, Chongqing University, Chongqing 401331, China)

Abstract: The p-type of In-N codoped ZnO have been fabricated via radio frequency magnetron sputtering technology together with

the N-implantation and annealing. The ZnO : In-N film

hole concentration of 1. 01 X10'® cm™*, Hall mobility of 3. 40 cm? « V7! « s~

annealed for 20 min at 590 C exhibited good p-type conductive nature with

" and low resistivity of about 1. 81 Q * cm. X-ray pho-

toelectron spectroscopy (XPS) indicated that In and N were easily formed the shallower acceptor Inz, + 2Ny complex which was the

main factor of the p-type conversation. Hall measurements found that the p-ZnO ¢ In-N film degenerated into n-type after a preser-

vation time. Combined XPS with the first-principles calculation, the instability in p-ZnO : In-N mainly originate from the evolution

of (N;)O donor defect together with the residual stress.

Key words: ZnO : In-N film; ion-implantation; p-type doped; stability; first-principles calculation
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