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Abstract

In this research, a microwave plasma source of 2.45 GHz was constructed for
diamond like carbon (DLC) study. The hydrogenated amorphous carbon (a-C:H)
containing a large fraction of sp> bonds were synthesized by self-cathode coating in
the microwave plasma source. The DLC as the cathode material have been proven to
enhance the plasma intensity with increasing Ig factor of the DLC films. The
threshold voltage of the enhancement is approximately 5-12 V and the current density
is up to 240%. In addition, the contamination in the plasma source could be protected

with the DLC cathodes.

Besides the DLC, the plasma enhanced atomic layer deposition (PE-ALD)
system was designed and constructed for cathode coating. The plasma source was
modified as the remote plasma of PE-ALD system. The oxygen-plasma of remote

plasma has been investigated with the microwave power of 60-90 W and operated



with pressure of 306.6 Pa. By using optical emission spectroscopy (OES) at the
source tube, the relative intensity of excited O atom species is dominantly shown with
spectra lines of 777.4 nm (3p’P—3s’S), 844.6 nm (3p°’P—3s’S), and 394.7 nm
(4p’P—35’S) respectively. The electron temperature and O, plasma densities were
measured using the single Langmuir probe measurement. The plasma intensity and
uniformity were improved by using multicusp field. Result in the ion density
increases about 2 times to 6.48x10''cm™ and smooth diverse decrement to strongly
uniform about 10° cm™ at downstream distance of 5.5 and 10 cm respectively. Finally,
the well-controlled angstrom level of PE-ALD system has been demonstrated to
deposits alumina ultra-high thin films with deposition rate of 0.94 °A per cycle. The
stoichiometric and the thickness of alumina thin films were characterized with RBS

and XPS respectively.

Additions, ZnOs for nano-structure of material coating improvement have
been synthesized to coat cathodes with quasi-vertical-aligned ZnO nanorods shape
needle like structure of varies diameter from 131.99 + 23.87 to 418.17 £75.50 nm and
length about 1 pm. The aspect ratio of a nanorod is more than 14 which is a suitable

shape for cathode coating technology.

Finally, this work proposed the method to synthesize the novel cathode
materials for plasma intensity enhancement. The PE-ALD equipment and the ZnO

performance could be utilized for further studies.
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