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Abstract

This work reports characterizations of diamond-like carbon (DLC) films used as electrodes for
electrochemical applications. DLC thin films are prepared on glass slides and silicon substrates by radio
frequency plasma enhanced chemical vapor deposition (RF-PECVD) using a gas mixture of methane and
hydrogen. In addition, the DLC films are doped with nitrogen in order to reduce electrical resistivity.

Compared to the undoped DLC films, the electrical resistivity of nitrogen-doped (N-doped) DLC films is
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decreased by three orders of magnitude. Raman spectroscopy and UV/Vis spectroscopy analyses show the

structural transformation in N-doped DLC films that causes the reduction of band gap energy. Contact angle

measurement at N-doped DLC films indicates increased hydrophobicity. The results obtained from the cyclic

voltammetry measurements with Fe(CN)es‘/Fe(CN)BA’ redox species exhibit the correlation between the

physical properties and electrochemical behavior of DLC films.

Keywords : Diamond-like carbon (DLC), Radio frequency plasma enhanced chemical vapor deposition

(RF-PECVD), Nitrogen doping, Energy band gap, Electrochemical measurements
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Base pressure (mbar) 2.0x10° 2.1x10”
CH, flow rate (sccm) 3.1 3.1
H, flow rate (sccm) 32.2 322
N, flow rate (sccm) . 1.86
Operating pressure (mbar) 3.3 3.8
DC bias (V) -427 -427
Deposition time (min) 120 120
Substrate temperature (°C) 200 200
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Undoped DLC

N-doped DLC

D-peak

D-peak

Raman shift 1341.9 cm”
FWHM 158.2 cm’
Area 23674.8

Intensity (I,) 119.4

Raman shift 1358.2 cm’
FWHM 188.6 cm’’
Area 5448.4

Intensity (1) 23.1

G-peak G-peak

Raman shift 1597.4cm”’  Raman shift 1587.8 cm’
FWHM 71.1cm’ FWHM  105.6 cm’
Area 123111 Area 2782.3
Intensity (I;)  138.1 Intensity (I;) 21.0

The intensity ratio (I/l;) =0.86

The intensity ratio (I,/l;) =1.10
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