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Ruthenium dioxide thin films have been
deposited on Si(001) substrates usinytienzene){*-
1,3-cyclohexadiene)Ru, Ru(bz)(chd), as a new Ru
precursor by low pressure metal organic chemicpbra
deposition. Dependence of the film qualities, saslthe
structural and electrical properties, on the salbstr
temperature and the oxygen flow rate were systeaibti
investigated using X-ray diffraction, scanning élen
microscopy, X-ray photoelectron spectroscopy, amnu-f
point probe resistivity measurements. PolycrystalRu
thin films were deposited at the substrate tempezaif
450°C without oxygen, where the lowest carbon
incorporation and resistivity were obtained. Orréasing
the oxygen flow rate with the substrate temperaktep
at 350°C, mixed films of polycrystalline Ru and RpO
were grown with increasing grain size, and, atokggen
flow rate of 100 sccm, the films were completely
converted to Ru@with the largest grain size.

Ruthenium dioxide, a transition metal oxide with
the rutile structure, has attractive physical prtps such
as high electrical conductivity, high thermal amemical
stability, and effective interdiffusion barrier
characteristics. These properties allow this malteri
possibilities for very large-scale integration thfdm
resistors, a buffer layer for high superconducting films
on silicon, and an electrode in ferroelectric randaccess
memory.

In this study, Ru and Ruy@hin films were
deposited on Si substrates by low pressure MOC\iBgus
a newly synthesized precursgf{penzene){*-1,3-
cyclohexadiene)Ru, Ru(bz)(chd). This precursoriesn
found to yield metallic Ru without OQualities of the
films grown at various ©flow rates and substrate
temperatures were systematically investigated bgrsd
structural and electrical characterization techegju.e.,
X-ray diffraction (XRD), scanning electron microggo
(SEM), X-ray photoelectron spectroscopy (XPS), and
four-point probe resistivity measurements.

The new Ru precurson{-benzene){*-1,3-
cyclohexadiene)Ru, Ru(bz)(chd), was tested for the
growth of Ru and Rugxhin films on Si(001) substrates
by low pressure MOCVD with or without oxygen. The
gualities of the films deposited at variougf@w rates
and substrate temperatures were investigated leyaev
characterization techniques such as XRD, SEM, A8,
electrical resistivity measurements. Although thdace
morphology is not significantly changed, the Runtfiim
prepared at the substrate temperature of"@5@ithout
oxygen shows a well-developed XRD pattern of mietall
Ru and little carbon incorporation with the resiiyi of
~25uQ cm. With increasing the oxygen flow rate at the
substrate temperature of 350, XRD, SEM, and XPS
results indicate that the increased film thickress grain
size up to 30 sccm of oxygen flow rate is mainlysed

by the formation of a thin film of Ru rather than®,. At
100 sccm of oxygen flow rate, a fully oxidized Ru®in
film is formed without the incorporation of metallRu.
The film thickness is considerably decreased dt hig
oxygen flow rates between 70 sccm and 100 scenghwhi
is mainly related to the formation of Ru@inally, this
study has shown that the new Ru precursor is daifab
MOCVD of both Ru and Ru®
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