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IMPULSE MAGNETRON SPUTTERING SYSTEM. THESIS ADVISOR :

ASSOC. PROF. PRAYOON SONGSIRIRITTHIGUL, Ph.D. 75 PP.

SYNCHROTRON LIGHT/CARBON/DIAMOND-LIKE CARBON /XPS/XAS

This research focuses on the investigations of the effects of surface
contamination on x-ray absorption spectroscopy (XAS) that is caused by exposition to
air during transfer to analysis chambers. It is inevitable that the surface of the samples
was contaminated by absorbed air molecules. In this work the diamond-like carbon
(DLC) films prepared by high-power impulse magnetron sputtering technique
(HiPIMS). Synchrotron X-ray photoelectron spectroscopy (XPS) was used to verify the
contamination of the DLC films. XAS measurements were done in total electron yield
mode in the sample XPS analysis chamber of the BL3.2Ua beamline of the
Synchrotron Light Research Institute (SLRI). The surface contaminations of the DLC
films could be reduced by a low-energy Ar ion sputtering technique. XAS
measurements of the DLC films were carried out on the sample before and after ion
sputtering for different durations. The quality of C1s photoelectron increases, while the
quality of the O1s photoelectron decreases, with the sputtering time. This suggests the
reduction of surface contamination by the Ar ion sputtering. XAS of the sample before
and after Ar ion sputtering suggests that there is a contribution of information from the
contamination. The sp? content in the DLC films provided by the XAS analysis varies

with the Ar ion sputtering time. The sp® content is minimum when on ion sputtering
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was performed. It increases with the sputtering time up to certain time, the decrease
again. The increases of sp;3 may be due to that face that the contamination was reduced.
The reduction of sp2 after that may be due to the structural damage of the DLC caused
by the ion bombardment. This work demonstrates that proper surface contamination

removal procedures must be taken for accurate determination of car bon species in

DLC films.
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