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Effect of Fe- doping on the Structural and O ptical Properties of ZnO Thn Fims

XU Lin- hua, LI Xiang- yin, YUAN Jun

(Deparment of Applied Physics, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In thispgper, Fe- doped ZnO thin fimswere prepared by a 2l - gel method on quartz glass sub-
strates and effect of Fe - doping concentration on the structural and optical propertiesof the fimswere investi-
gated X - ray diffraction (XRD) wasused o study the crystalline orientation and crystal phase A tomic force
microsoopy was @nployed o observe the surface momphologies A UV - visible pectrophotometer was used ©
analyze the optical propertiesof the films The reqults showv that the prepared ZnO thin films in this study all
have a hexagonal wurtzite structure and are preferentially oriented along the ¢ - axispempendicular to the sub-
strate urface After Fe is doped by 1%, the preferred orientation along the c - axis is further increased and
the crystalline quality of the film is al further mproved W hen the Fe - doping concentration is above 1%,
the intensity of (002) peaksdrops again The possible reasn is that due o the difference in ionic radius of
Fe" (x=20r3) and Zr*", when a lotof Fé" went int lattice sites substituting for Zn'* , it led © large lat-
tice disortion, which affected the nomal growth of ZnO crystals The optical band gap s evaluated fran the ab-
mption edgesof the fims show thatwith the increase of Fe content, the band gaps are gradually widened
Key words ZrO thin film; =l - gel method;, microstructure; optical property



