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Abstract: Ta,O; films were deposited by Ion Beam Sputtering (IBS) technique and they were annealed
in air at the temperatures from 100 °C to 600 °C with a step of 100 °C. Then the optical constants after
annealing (refractive index, the inhomogeneity of refractive index, extinction coefficient and physical
thickness) , stress, crystalline and surface morphology were systematically studied. The experimental
results indicate that with the annealing temperature increasing, the refractive indexes of the films de-
crease in the mass and the inhomogeneity of refractive index and the film thickness increase, by which
the extinction coefficient and stress are improved. However, the crystal orientation and surface mor-
phology of the films are no significant change. These results demonstrate that the thermal processing

changes the characteristics of films but the thermal processing temperature for Ta,O; films should be
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selected based on the application demands. These results will be a reference for parameter selection in

Ta; Os film deposition by the IBS.

Key words: Ion Beam Sputtering (IBS); Ta,O; f{ilm; annealing temperature; optical constant; thin

film refractivity
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Fig. 2 Annealing temperature curves of Ta,O; thin films
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Tab.1 Optical constants of Ta,O; thin films

before and after annealing

Temperature
o. e nf kf/X107° df/nm An/%
1 25 2.134 3.85 439.0 0. 34
2 100 2.129 2.90 442.0 0. 35
3 200 2.127 1. 34 443.7 0.29
4 300 2.125 1.41 443, 4 0.61
5 400 2.119 2.10 442.9 0.52
6 500 2.120 3.27 440, 8 0.58
7 600 2.108 4.45 445.5 0.17
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Tab. 2 Stresses and surface deformations of Ta, s thin films
Curvature radius/m Sterss/GPa
N Temperature
Sample e Before after After After After
coating coating annealing coating annealing
1 100 332 —83 —119 —0.498 —0.373
2 200 106 —159 1030 —0.519 —0.276
3 300 187 —102 221 —0.498 —0.027
4 400 87 — 266 42 —0.504 0. 404
5 500 168 —102 52 —0.519 0.437
6 600 141 —117 41 —0.514 0.563
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Fig. 7 Variation of stress of Ta;Os thin films after

annealing
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