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Effect of TiO2 Addition on the Secondary Electron Emission
and Discharge Properties of MgO Protective Layer
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ABSTRACT

Mg2-xTixO2 films were prepared by e-beam evaporation method to be used as possible substitutes for the
conventional MgO protective layer. The oxygen content in the films and in turn, the ratio of metal to
oxygen gradually increased with increasing the TiQO: content in the starting materials. The pure MgO films
exhibited the crystallinity with strong (111) orientation. The Mgz-2TixOz films, however, had the crystallinity
with (311) preferred orientation. When the [TiOy/(MgO+TiOg)] ratios of 0.1 and 0.15 were used, the
deposited films exhibited the secondary electron emission yields improved by 502 compared to that of the
conventional MgO protective layer, which resulted in reduction in discharge voltage by 12%.
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Table 1 . Compeosition of Mg2-xTixO2x films using

energy dispersive spectrometry
TiO, Ti (Mg+Ti): O Depositionf
(MgO+Ti0,) (Mg+Ti) Rate (nm/min)

0 0 1:1.02 159

0.05 0.026 1:1L16 120

0.1 0.054 1:1.19 105

0.15 0.069 1:1.19 96

0.2 0.092 1:1.20 63

0.3 0.117 1:123 45
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Figz 1 XRD patterns of MgO-TiO; films as a
function of 24 for different [TiO,/(MgO+ Ti0O,)]
ratio in sources for evaporation; (a) 0, (b) 0.1, (¢)

0.2 and (d) 0.3
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Figure 2 FESEM images of Mg, »Ti;O: thin films
as a function of [Ti0,/(MgO+TiO;)] ratio in the
starting materials; (a) 0, (b) 0.1, (¢) 0.2 and (d)
0.3
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Fig 3 Residual stress of Mg Ti;0; thin films as
a function of [TiOy/(MgO+TiO;)] ratio in the
starting materials
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Fig. 4 Secondary electron emission yields of
Mg, »Ti;O. films as a function of [TiO,/(MgO+TiO,)]
ratio in the starting materials
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Fig S Firing voltage and sustaining voltage of
panels with Mg.,,Ti;0, protective layers as a
function of [TiOy(MgO+TiO;)] ratio in the
starting materials
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