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Fig. 1. X-ray diffraction patterns for sputtered ZnygCry;O and
Zn()_ggCI'oA()lO, t Al thil’l films.
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Fig. 2. (a) Planar and cross-sectional SEM images and (b) AFM images for sputtered Zngp99Crp 010 and Zng goCry0,O : Al thin films.

Table I. Electronic properties for sputtered Zngg9Crgo O and
Zng99Crg 01O : Al thin films. The resistivity p, electron concentration
n, and mobility p are determined by van der Pauw method at room
temperature.

Sample p (Q cm) nem')y  p(em¥V s)
Z1Ny99Crp 0,0 5.3x107! 7.3x10'® 1.63
Zny5Cro0,0 @ Al 3.8x107 8.4x10% 19.5
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Fig. 3. Temperature dependence of the electrical resistivity for
Sputtered Zn0A99Cr0_mO and Zn0'99Cr0‘010 : Al thin films.
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Fig. 4. (a) Magnetization vs temperature curves measured in a
magnetic field of 500 Oe and (b) magnetization vs field curves
measured at 5 K for sputtered Zng 9Cry 0,0 and Zng 99Cry 0 : Al thin
films.
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We have investigated the effects of Al codoping on the structural, electrical transport, and magnetic properties of oxide diluted
magnetic semiconductor Zn;_,Cr,O thin films prepared by reactive sputtering. Nondoped ZnygsCryyO thin films show
semiconducting transport behavior and weak ferromagnetic characteristic. The Al doping increases the carrier concentration and
results in an decrease of resistivity and metal-insulator transition behavior. With increasing carrier concentration, the miagnetic
properties drastically change, exhibiting a remarkable increase of the saturation magnetization. These results show carrier-enhanced

ferromagnetic order in Cr-doped ZnO.
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