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Effects of Cd Doping on Optical and Electrical Properties of ZnO : In Films

MENG Xiang-dan'?, KONG Chun-yang'?, LI Wan-jun"**, QIN Guo-ping"*?,
RUAN Hai-bo"*?, ZHAO Yong-hong'?, BIAN Ping'*

(1. Key Laboratory of OpticalEngineering, Chongqing Normal University, Chongqing 401331; 2. Key Laboratory of
Optoelectronic Functional Materials, Chongqing 401331; 3. College of Physics, Chongqing University, Chongging 401331, China)
Abstract: ZnO : (In, Cd) thin films with various Cd doping content have been fabricated using radio-frequency magnetron sputte-
ring technique on quartz substrates. The transmission spectrum measurements indicate that all of the films” optical transmittances
are over 80% and not changing much each other. Moreover, the optical band gap of ZnO : (In, Cd) films decrease from 3. 253 to
3. 148 eV with increasing the Cd doping content. Hall measurements suggest that the conductivity of ZnO ¢ (In, Cd) thin films im-
proves by the Cd doping , the resistivity of thin films with Cd doping content 0 at. % . 2 at. % and 4 at. % corresponds to 2. 68 X
107", 1.30X10 " and 6. 83X 10 *Q * cm, respectively. The theoretical calculation and photoluminescence spectra analysis indicate
that the energy reduction of conduction band minimum (CBM) of ZnO by the Cd doping, which is the main reason of the optical
band gap narrow of ZnO : (In, Cd) thin films and improves the conductivity of ZnO ¢ (In, Cd) thin films by decreasing donor (Zn,
and Iny, ) ionization energy.

Key words: ZnO : (In, Cd) film; optical properties; electrical properties
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