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Control of optical properties of TaOxNy thin films deposited by reactive
sputtering 
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Thanks to its high dielectric constant, Ta

2

O

5

 is a very promising material for dielectric

layer. Moreover, it possesses a wide band gap, is transparent (in visible range), and is

chemically stable. It is then used for many applications (CCD camera, DRAM

memory…). Even if, there are many methods to deposit Ta

2

O

5

 such as electron beam

deposition, atomic layer or pulsed laser depositions, and magnetron sputtering, the

performance of this dielectric strongly depends on the preparation method. This affects

not only the Oxygen to Tantalum ratio but also the film structure (amorphous, crystalline

or polycrystalline) and its phase (hexagonal or orthorhombic). The incorporation of

nitrogen into the tantalum oxide film is expected to create a range of functional

materials with the general composition TaO

x

N

y

. For instance, since metal-nitrogen

bonds are less polar than the corresponding metal-oxygen bonds, the substitution of

nitrogen into the anion lattice might be use to tune the refractive index and the dielectric

constant of the film.

In the present study, TaO

x

N

y

 thin films were deposited by radiofrequency magnetron

sputtering from a pure tantalum target with different argon-oxygen-nitrogen mixtures at

a constant power of 200 W. Rutherford Backscattering Spectrometry was performed to

determine the composition of the coatings. X-ray diffraction and FTIR analysis were

used to investigate the nature of their crystallized and amorphous parts. Their optical

properties (optical band gap, refractive index and absorption coefficient) were

determined by UV-Visible Absorption and Ellipsometry. All these diagnostics showed,

depending on the plasma atmospheres, that different materials can be deposited from

pure tantalum films to tantalum oxide or nitride and obviously TaO

x

N

y

 with different

stoichiometry. The control of the stoichiometry will permit to use this film as

antireflective coating
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