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Hydrogen ion effect on the formation of DLC thin film by negative carbon ion
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Abstract We investigated the effect of hydrogen ion beam on the formation of DLC thin film, which is deposited on
the Si substrate with negative carbon ion by Cs" ion sputtering and positive hydrogen ion by Kauffmann type ion source.
The amount of hydrogen in the DLC films increased as increasing hydrogen gas flow rate from Osccm to 12 sccm. As
increasing hydrogen flow rate, sp’ bonding structure increased. The reason is that the hydrogen ions have relatively
high energy, although total amount of hydrogen is very small compared with that of CVD process. These results suggest
that the physical energy transfer plays a dominant role on the formation of DLC film.
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Fig. 1. Schematic diagram of Cs™ IGSDS for the deposition
of DLC film.
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Fig. 2. Relative hydrogen concentration in the films by
SIMS as a function of hydrogen flow rate. (a) Osccm,
(b) 3 scem, (¢) 6 scem, (d) 9 scem, (e) 12 scem.
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Fig. 3. Auger spectra of the carbon KLL Aurger line of the
DLC films. (a) 0 sccm, (b) 3 sccm, (¢) 6 sccm, (d) 9 scem,
(e) 12 sccm.
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Fig. 4. FT-IR spectra of DLC films as a function of
hydrogen flow rate. (a) Osccm, (b) 3 scem, (¢) 6 scem,
(d) 9 sccm, (e) 12 sccm.
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Fig. 6. Raman spectra as a function of hydrogen flow rate.
(a) 0 sccm, (b) 3 sccm, (c) 6 sccm, (d) 9 sccm, (e) 12 scem.
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