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23 1. The basic interferometer showing the incident
beam and the substrate used for stress mea-
surements.
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27 2. Simulated interferogram for two values of d.
The solid line is the reference (d=143A) and
the dashed line corresponds to a variation
Ad=005: A (d=143.05: A).
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% 3. Geometry used for the interferometer in the
Balzers 760 box coater.
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19 4. Description of the experiment showing the va-
rious components.
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9 5. Effect of the ion current intensity j on the
mean stress versus thickness in TiO, thin film
deposited on silicon by IAD. Ion energy 500
eV, chamber temperature 200T.

O: =0 mA/cm?, v: j=0.16 mA/cm?, v: j=0.32
mA/cm?, 71: j=048 mA/cm? M. j=0.80 mA/
cm? 4@ j=1.02 mA/cm?
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2% 6. Maximum stress and asymptotic stress as a
function of momentum transferred by the in-
coming ions to the growing films.

V: maximum stress, @: asymptotic stress.
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In-situ Measurements of the Stress in TiO, Thin Films
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An in-situ stress measurement interferometer is constructed and used to measure the intrinsic
stress in TiO, thin films during their growth by ion-assisted deposition. It is found that the stress
increases with the momentum transferred by the ion beam to the growing film and is fairly well
agreed with Windischmann’s model. The variation of the stress with thickness is qualitatively explained
in terms of the balance between the compressive stress produced by the ion beam and the surface
diffusion determined by the surface temperature.



