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Fig. 2 Sefup for determining absorption of a thin film
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' thickmess ' stress absorption l srattering ' corcantration
matsrial . i i
J‘ (kg cm- ! i I “1m ‘substrata . <nhstrate i density
2150 ’ +280 t 2.9 10-4 ' 1.41x10-% | 575 =3 ' U.78
Si0, |
2000 —690 | 41x10 | 12109 | 1.0x10F | 0.1
. 1340 ’ 430 j 5.2:104 | 1.55<10% | Larx10% | 0.
[
8329 2443 | +300 ' 8.25%104 | 5.1x10-4 | 48ni0 | 0.95*
Nite: “” indicates deposition on Lot substrate (I',=200°C).
Others refer to deposition at room temperaturs.*‘+7 indicates extension stress;*— "indicates compression

stress.
The refractive indices of Schott-8329 gilass films depostted on the cold and hot substrates are 1.47 and
1.49, respectively.
% 1 7L Si0,, Schott-8320 MMM M WAL R, ME 1 PWLUEE], Schott-8329
WY R R AKE T SIO: WREWE, MIAKNN, BE EMAT S0, B, #H
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Fig. 4 AES spectrum of a Fig. 5 X-ray diffraction analysis of
Schott-8329 glass film a Schoti-8329 glass film
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Table 2 Comparison of properties between TiO; and TiOs-doped
films, ZrQ, and Zr0;-doped films

stress scattering cancentration
material refractive irdex| absorption

(kg,/cm?) flm (substrate) substrate density

+700 1.90 3.2x10-3 3.22x10-3 2.2%x10-3 0.72

T10,

—310 2.11 4.1x10-% 2.1x10-3 1.05x10-3 0.62%

T40,: MgO +1880 1.82 6.38x104 8.66 X104 7.46 x10-4 0.95
(54:46) +1000 1.91 9.3%x10-4 9.5x104 7.8x10~4 0.96*

Ti0,: MgO +4-1750 1.81 1.5x10-3 5.7x10~4 4.9 x10-4 0.92
(82:18) +1140 1.94 1.8x10-3 8.11x 104 7.2x10~4 o.g2*

+1300 1.78 1.56 % 10-3 1.1x19-3 5.3% 104 0.65

Z10q

+1030 1.92 2.09x10-3 1.35x10°? 9.76x10-4 0.85*

Zr0,: MgO +1160 1.70 5.32x 104 9.5x104 6.8x10-4 0.90
(67:33) +1040 1.81 1.55% 10-3 9.3%10-4 6.3%x10-4 0.93*

Zr0q: MgO +800 1.67 6.1x104 9.0x 104 7.8x104 0.93
(51:49) +300 1.84 7.2x10-4 1.44 x10-3 8.5x104 0.95%

Zx04q: Y40y +1876 1.80 5.6%10~4 1.1%x10-3 5.9x10~4 0.89
(79:21) +1060 1.82 7.72x10-4 1.38 x 10-8 1.04x10-3 0.95*

Zx04q: Y405 +1865 1.81 6.0x104 9.9x104 9.5x104 | 0.87
(92:8) +1200 1.85 5.5x104 8.5x10-4 5.9%x10°% | 0.90%

Note: Thickness of film 1s aboot 10004;
The weight ratio of raw materials is taken as the dopant ratic.
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Fig. 6 X-ray diffraction analysis of
ZrO, and ZrO>-doped film
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Measurement and analysis of properties of films doped with oxides
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Abstract

In this paper some techniques for measuring stress, absorption, scattering and
other properties of thin films are described. The properties of some oxides and filmg
doped withoxides are measured by using these techniques. Auger electron spectroscopy
and X-ray diffraction technigue are employed to analyse chemical compositions and

crystal structures of films. Some useful results have been obtained.



