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Utilization of in-situ monitoring in modification of the growth of metallic thin
films prepared by magnetron sputtering and pulsed laser deposition
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Metallic thin films play an important role in several applications in photonics,

electronics, sensors and biophysics. Particular application requires the film of special

morphology, ie. isolated nanoparticles, arrays, or smooth surface. It is important to

choose proper deposition technique and understand mechanism of metal nucleation

and growth to better control the film properties. We chose aluminum and silver as

examples of metals where we demonstrated the serviceability of in-situ monitoring

toward preparation of film of desired properties. We investigated and compared the

growth of ultrathin metallic films by magnetron sputtering and pulsed laser deposition

(PLD) techniques.

A PLD technique was based on Nd:YAG laser operating at wavelength of 266 nm and

pulse length of 4 ns that ablated the metallic target. Magnetron sputtering was

performed at RF power varied from 30 to 100 W. Both experiments were carried out in

atmosphere of pressure varied from 0.5 to 3 Pa. We performed in-situ monitoring of

electrical and optical properties of the metallic growing layer. Electrical conductivity

and I-V curve were measured by four-wire technique. The optical properties (optical

constants) were obtained using spectroscopic ellipsometry. Plasma parameters were

characterized by mass and optical emission spectroscopy. We investigated

modification of the growth condition using different ambient, ie. Ne, Ar, Kr and Xe.

The results of the in-situ monitoring are correlated with the AFM and SEM analyses of

the surface morphology. The obtained results based on in-situ monitoring utilization

provide knowledge toward tailoring and synthesis of novel functional materials.
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