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Table 1   Deposition parameters for the MF reactive mag- 

netron sputtering of Al

2

O

3

:CeCl

3

 thin films 

Target material 

Composite target 

(purity: 99.99%) 

Target size/mm 270¬70¬5 

Working gas Ar (purity: 99.999%) 

Reactive gas O

2

 (purity: 99.999%) 

Ar flow/mL·min

-1

 70 

O

2

 flow/mL·min

-1

 28 

Substrate material Glass 

Base pressure/Pa <3¬10

-3

 

Total sputter gas pressure/Pa 2.0¬10

-1

 

Power/W 600 

Target to substrate distance/mm 70 

Working temperature Room temperature 

Sputtering time/min 90 
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Table 2  The samples deposited at different conditions and 

stoichiometry of the films as measured by EDS 

Deposition conditions  Chemical composition/at% 

Samples 

T

s

/­ Area percent/%  O Al Ce Cl 

AOC1 RT 0.575  63.21 36.32 0.15 0.33 

AOC2 RT 1.15  62.06 36.47 0.42 1.05 

AOC3 RT 2.21  61.34 36.31 0.79 1.56 

AOC4 RT 3.45  60.43 35.65 1.08 2.84 

AOC5 RT 6.9  59.66 35.73 1.38 3.22 

AOC6 RT 11.5  56.13 34.11 2.64 7.12 

AOC8 100 6.9  68.31 27.22 1. 34 3.12 

AOC9 150 6.9  64.36 31.12 1.57 2.96 

AOC10 200 6.9  62.62 32.77 1.69 2.92 

AOC11 250 6.9  60.85 34.68 1.64 2.84 

AOC12 300 6.9  61.17 34.58 1.56 2.69 
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Fig.1  Auger spectrum for sample AOC5 
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Fig.2  The luminescence spectra as a function of wavelength 

for different Ce

3+

 concentration. 
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Fig.3  Excitation spectra for the two overlapping photolumine- 

scence emission peaks observed from the aluminum 

oxide films doped with CeCl
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Fig.4  Luminescence intensity as a function of amount of Ce 

in the Al

2

O

3

 films by EDS 
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Fig.5  luminescence spectra for samples deposited at different 

substrate temperature 
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Abstract: Aluminum oxide films doped with Ce were prepared by the medium frequency reactive magnetron sputtering technique. Ce

3+

 

content, the composition and the crystalline structure of the films were characterized by EDS, XRD and AES. The results show that the 

photoluminescence emission of these films shows peaks at the range of 374~405 nm which are associated with 5d to 4f transitions of Ce. 

The relative intensities of these peaks are strongly dependent on the amount of Ce incorporated in the films, and the substrate temperature 

during deposition. It is proposed that the light emission observed is generated by the luminescent center associated with cerium chloride 

molecular rather than the doped cerium ions (Ce

3+

). With the increase of Ce concentration, the photoluminescence peaks shift to lower 

energy, it would be associated with the existence of element chrorine in the films. 
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