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A Novel Technique of Fabricating Nitride/Oxide Nanocomposite

Coatings (Using Differential Pumping Co-sputtering System) 
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In the process of fabricating nanocomposite films, multiple targets

sputtering technique often suffer from the limitation of thermodynamic

restriction on compound formation. If one tries to fabricate a

A-nitride/B-oxide (A, B: metal) nanocomposite films in a conventional

multi-target sputtering system, double oxynitride films can be deposited in

many cases. To overcome this problem, a new sputtering system, called the

differential pumping co-sputtering system (DPCS) has successfully

developed and tested. This novel technique allows the formation of

multi-functional nanocomposite films with compositions unconstrained by

thermodynamic restrictions. The new technique divides atmospheres to

reduce the cross-contamination between chambers, and each material may

co-deposited using rapid substrate rotation. A clearance of between the

substrate holder and the chamber walls was set at 1 ~ 2 mm to achieve two

contradictory operations; minimizing the distance between the substrate

holder and the walls and keeping a margin of clearance for rapid rotation of

the holder. A new nanocomposite film consisting of nitride (AlN or CrAlN)

and oxide (SiO

x

) were fabricated using the DPCS. While nitride deposited in a

mixture of Ar/N

2

 atmosphere at 0.3Pa in the left chamber, oxide was also

deposited in an Ar gas environment at 0.2Pa in the right chamber. The

targeted mixing ratio was 0 ~ 50 vol% of oxide based on the sputtering rate

of each film. XRD patterns of the newly formed films revealed the presence

of only one phase that can be assigned to the hexagonal B4 structure (AlN)

or B1 structure (CrAlN). No other peaks corresponding to other compounds

or unknown phases were observed. Typical high-resolution transmission

electron microscopy cross-sectional view images revealed the dispersion of

AlN nanograins of less than 10 nm in diameter embedded in amorphous or

amorphous-like materials in an AlN/SiO

x

 film.
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