
Encontro de F́ısica 2011 / ID: 177-1 [4.ATP] 1

Plasma based ion implantation and deposition of semiconductor, polymeric and metallic
substrates
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The modification of the surface properties of materials treated by means of Plasma Based Ion Implantation
and Deposition (PBII&D) find a large variety of applications. The plasma source being used in this case
plays a significant role since it provides the ion/neutral species which will be implanted/deposited into/onto
the substrate. In the process described in this paper, metallic plasma sources were produced by vaporization
of solid targets in order to implant/deposit, via PBII&D, metallic species into/onto Si, polyimide, tool steel
H13 and Ti surfaces. Applications here vary from space, aeronautical, industrial and biomedical areas. First,
crystalline zinc oxide nanostructures, which can be used in dye-sensitized solar cells, were grown on Si after
PBII&D with Zn particles and after annealing. Strong UV and various photoluminescence bands were observed
at room temperature. The coated surface was characterized in detail using X-ray diffraction (XRD), X-ray
photoelectron spectroscopy (XPS), energy dispersive spectroscopy (EDS), scanning electron microscopy (SEM),
atomic force microscopy (AFM) and photoluminescence (PL) spectroscopy. Second, lithium was implanted in
Si and a high strain in the treated layers was measured by high resolution X-ray diffraction. PL intensity
increased after annealing. XPS revealed lithium implantation in silicon with an atomic concentration of 78 %
on the top surface and a penetration depth of about 75 nm. Third, PBII&D implanted Cd into H13 steel in
order to improve its corrosion resistance and to eliminate the necessity of usual extra procedures of conventional
treatments, besides reducing the drastical risks of environmental contamination and health problems. In another
frontline, polyimide was covered with Zn and Al in order to have its surface protected against atomic oxygen
bombardment. Finally, PBII&D was used to implant and deposit Ca into titanium. Investigation about the
formation of hydroxyapatite and bioactivity is under way.


