
Session 12: PVD II

Wednesday, September 19, 2018

KN1200

In situ monitoring of growth morphology and stress evolution in ultra-thin metal
films: interfacial and alloying effects

Gregory ABADIAS, Clarisse Furgeaud, Lionel Simonot, David Babonneau, Anny

Michel, Cédric Mastail, Sophie Camelio

Institut Pprime, Chasseneuil-Futuroscope, France

gregory.abadias@univ-poitiers.fr

The growth of high-mobility metals on weakly interacting substrates (e.g. glass or SiO

2

) proceeds in a 3D mode, accompanied by a complex stress evolution which

underpins the distinct stages of nucleation of isolated islands, coalescence and

formation of a continuous film. The control of islands size and shape at the beginning

of growth regime is vital for many applications ranging from architectural glazing,

plasmonics to catalysis, as the characteristic length scales and physical attributes of

ultrathin films are mostly set-in during the coalescence stage.

We have recently shown that combining in situ and real-time optical and electrical

diagnostics can provide some insights on the growth characteristics and stress

evolution of Ag and Cu films, enabling a direct determination of percolation threshold

and film continuity. Although a control of the film microstructural attributes can be

achieved by changing the deposition process conditions (working pressure,

temperature, deposition rate), strategies based on interfacial or alloying design have

recently gained popularity.

Here, we report on the optical and intrinsic stress responses of Ag and Cu films to

interaction with Ge, introduced either as sublayer or as solute atoms during

co-sputtering. The stress and reflectance evolutions are monitored in real-time during

growth by coupling simultaneously multiple-beam optical stress sensor and surface

differential reflectance spectroscopy. Overall, the incorporation of Ge during

co-deposition results in grain size refinement and larger compressive stress. A

stronger chemical affinity is found in the Cu-Ge system compared to Ag-Ge, resulting

in the formation of germanide compound. As a buffer layer, Ge acts as a wetting

layer, reducing drastically the film roughness. These findings are complemented by ex

situ TEM, AFM and XRD characterizations
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