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Physical properfies of ruthenium films
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Experimental Set Up

ALD processes were performed in a commercial FlexAl system
(Oxford Instruments Plasma Technology) with a base pressure
of 19 Torr, using a 13.56 MHz ICP remote plasma source

Stress analysis of samples was carried out using a Zygo New
View 5000 interference microscope.

The light radiation of the plasma in the deposition of ruthenium
is captured by a quartz optical fiber connected to the Ocean
Optics HR4PRO spectrometer. This spectrometer has a
wavelength detection range of 200-900 nm and a resolution of
approximately 0.5 nm.

Results and Discussion

It was noticed that at 375 °C an abrupt change in surface reaction mechanisms
takes place, leading to the changing in film composition and structure from
polycrystalline RuO , at low temperatures to pure Ru film at higher temperatures.

Mechanical stress data are consistent with the roughness of the films. The
mechanism of relaxation of the ruthenium film on a single-crystal silicon surface is
associated with the formation of blisters. Stress values of 2.8—-4.6 GPa (on Si) were

measured.

An increase in the plasma power has little effect on the conductivity of the film, but
slightly increases the roughness.
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