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Effect of oxygen ion beam density on deposition of Ta,Os films

ZHAO Jing, ZHANG Yong—ai, YUAN Jun-lin, GUO Tai-liang

(College of Physics and Telecommunication Engineering, Fuzhow University —Fuzhou 350002 China)

Abstract Ta,0s; thin films were deposited on floating plane glass by electron beem evaporation assisted with oxygen ion
beam. The effects of oxygen ion beam density on the microstructure, stoichiometric ratio and leakage current density of Ta,0s
films were studied under conditions that the oxygen ion energy was constant. The Ta,Os films were characterized by AFM,
XRD and EDS, and the results indicated that with the increasing oxygen ion beam density, the films become denser and
smoother and are kept in amorphous state. The energy specturm showed that the value of O/Ta atomic ratio in the films
imcreases gradually and, eventually, the films come into oxygen-rich state. With the leakage current density and breakdown
field strength of the different film samples measured, it was found that the leakage current density decreases obviously and the
breakdown field strength increases with increasing oxygen ion beam density. In conclusion, increasing the oxygen ion beam
density can improve clearly the microstructure and electric properties of Ta,Os films.
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Fig.1 Relationship between anode current and ion beam density
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Fig.2 The AFM images of Ta,Os films deposited with different oxygen

ion beam densities
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1 Ta,0s
Table 1 Surface roughness of Ta,Os thin films deposited

with different oxygen ion beam densities

Ra(nm) Rq (nm)
a 1.61 2.03
b 1.55 1.88
¢ 1.39 1.65
d 1.35 1.60
91
Ta,Os
Ta,Os -
2.2
Ta,Os
O/Ta
o 3
d 201 g A-cm? EDS
2 Ta,Os
- EDS
o 2
Ta,Os
O/Ta 2.03
o Ta,Os
O/Ta , o d
201 Y Alem? O/Ta
2.5 2.57 °
Ta,Os
o Ta,Os O/Ta

Ta205

- (2) 0

Ta,0s. (3) ™5,

3 d EDS

Fig.3 The EDS spectrum of Ta,Os film sample d, of which the oxygen
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ion beam density is 201y A - cn?
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Table 2 Percentage components in Ta,Os films deposited

with different oxygen ion beam densities

OK Ta L Si K O/Ta ratio
a 46.76 23.03 30.21 2.03
b 48.05 21.81 30.14 2.20
c 49.82 20.02 30.16 2.49
d 50.95 19.82 30.23 2.57
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Fig.4 XRD patterns of Ta,Os film samples deposired with different

oxygen ion beam densities
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Fig.5 Relationship between leakage current density and electric field
strength of Ta,Os films deposited with different oxygen ion beam

densities
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