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Structural Changes of Hydrogenated Amorphous Carbon Thin Films
by Plasma Treatment

Katsunori SERKYAKU', Hidekazu YAMASITA , Akira HiGa™" and Minoru TOGUCHI

Abstract
This paper is described about structural changes of hydrogenated amorphous carbon films (a-C:H) exposed by
inductively coupled hydrogen plasma. The a-C:H films were prepared by magnetron sputtering using VHF
plasma. Structure and optical gap of the plasma exposed films were investigated by infrared (IR) absorption and
UV/Visual (VIS) absorption. From IR measurements, it is found that hydrogen concentration in the films
decreased with increasing exposed time. The number of sp>-CH;, and sp>-CH bonds in the films decreased as
compared with sp>-CH, sp®~CH, in the films by hydrogen plasma treatment. The optical gap decreased with the

bonding hydrogen concentration.
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Fig. 1. Schematic diagram of the sputtering
system.

Table I . Films deposition conditions.

Target [purity] Graphite 99.99 %
Sputtering gas H;+He

Total gas flow rate [sccm] 40

Total gas pressure [Pa] 50

Hydrogen paxhal pressure p, [Pa]  0-0.7

Power [W] 300

Frequency [MHz] 60

Substrate n-type Si, Fused silica
Target - Substrate distance {[mm) 50

Sputtering time [h] 4
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Fig. 2. Schematic diagram of the

inductively coupled plasma (ICP) treatment
system.

Table I . ICP treatment conditions.

Plasma gas H,

Gas flow rate [sccm] 3.0

Total pressure [Pa) 133

rf Power [W] 100

Frequency [MHz]) 13.56

Substrate temperature [C] 300

Process time [min]) 5(5), 10(15), 15 (30),

30 (60) , 30{90)
() : Total process time
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Fig. 3. Growth rate of the a-C:H films as a
function of hydrogen partial pressure.
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Fig. 4. IR absorption coefficient spectra in
the C-H stretching region of the a-C:H
films.
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Fig. 5. Integrated intensity of the a-C:H
films as a function of exposed time.
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Fig. 6. Normalized IR absorbance spectra
in the C-H stretching region of the a-C:H
films for hydrogen plasma treatment times,
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Fig. 7. Optical gap of the a-C:H films as
a function of exposed time.
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