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The Effects of Varying Process Gas on the Growth of Thin Conducting Films
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The growth, structure and hence properties of thin metallic films deposited via

magnetron sputtering is influenced by the interactions between the deposition flux and

bombarding species from the plasma. Ions, electrons and neutral particles, along with

radiation from the plasma contribute to the energy of deposition, and also to the level of

process gas inclusion in the coating. Argon is the process gas of choice for most

applications due to its mass, chemical inertness, and price. However, other inert gases

are available for use in the sputtering of materials for deposition; and the plasma

generated from these gases varies in terms of the nature and energy of species

incident at target and substrate. In particular, the contribution from energetic neutrals

varies as a consequence of the atomic mass of the gas in comparison to the target

material to be sputtered.

Thin metallic films were deposited via magnetron sputtering using neon, argon, krypton

and xenon gases to generate the sputtering plasma. The coatings were of silver and of

molybdenum, having face-centred and body-centred cubic structures respectively, and

similar mass; and were deposited onto both floating and electrically biased substrates.

Their structure and properties were studied via SEM, XRD, AFM and Hall-effect

electrical measurements. The level of process gas inclusion was measured via XPS.

Plasma diagnostics including floating potential and substrate ion current measurements

were made. The data generated is used to establish the relationship between process

gas species, film growth, gas inclusion and electrical properties of thin films of metals

with differing crystal structure.
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