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Deposition of Colored Films on Precious Metals

and Its Evaluation (3rd report)

—Deposition of Al20s Film by Ion Plating Process—

Mikito KAMIJO, Naoko ARIZUMI, Yosihito HAGIHARA and Masahiko HIHARA
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Summary
The conditions for depositing transparent aluminum oxide (AI?0%) film that serves as a protection over a colored film
have been investigated by a radio frequency ion plating process. AlO* were used as the evaporation material. The films
deposited by various evaporation conditions were evaluated by optical and physical measurement. As a result, the typical

condition for depositing transparent film was RF power of 150W, bias voltage of OV, substrate temperature of 200C and

evaporating rate of 50nm, min. The transparent films found amorphous state and columnar structure.
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Table 1  Conditions of evaporation

Evaporation material AlO?

Evaporated weight 8 g

Substrate material Soft glass
Substrate temperature 200, 300C
RF power 150, 300W
Bias voltage 0, -500v
0O* gas pressure 8 X107*Pa

Evaporating rate 50nm/min, 100nm/min

Film thickness 3-0;1m
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Fig. 1  Spectral transmission curves of Al?O* films

for various thicknesses
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Fig.3 X-ray diffraction profiles of ARO* film
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Table 2 Binding energy of AIPO* films
Al2p (eV) Ols (eV)
AIO? 74.6 5311
Bais voltage
ov 74.8 531.6
500V © 746 531.6
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Photo. 1 SEM observation of cross section of film
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Table 3  Adhesive strength measurement of

evaporated condition

RFpogwe Bias Substrate Evaporated Adhesive

rate Strength
(W) (V) Temp. (¢)  (nm./min) (N
150 0 300 100 336
150 500 300 100 313
300 0 300 100 32,6
300 500 300 100 273
150 0 200 100 36.3
150 500 200 100 33.0
300 0 200 100 32,6
300 500 200 100 28.6
150 0 300 50 35.0
150 500 300 50 343
300 0 300 50 34.6
300 500 300 50 33.0
150 0 200 50 38.2
150 500 200 50 353
300 0 200 50 38.0
300 500 200 50 343
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