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X-ray diffraction (XRD) measurement was conducted for ultrananocrystalline diamond
(UNCD)/amorphous carbon (a-C) composite films deposited at a substrate temperature of
550°C in 0.4 Torr hydrogen by an arc-plasma gun. Diffraction rings due to diamond 111 and
220 could be detected. It was confirmed that XRD diffraction measurement using a high power
synchrotron beam is effective for a structural evaluation of UNCD films. For the UNCD/a-C
composite films prepared by pulsed laser deposition, Near edge X-ray absorption fine structure
(NEXAFS) and photoelectron emission spectroscopy (PES) were applied for UNCD/a-C
composite films prepared by pulsed laser deposition (PLD) whose structures have ever been
observed by transmission electron microscopy. From the PES spectrum, Sp3 bond amount was
estimated to be approximately 70% for the UNCD/a-C film. In addition, the full width half
maximum (FWHM) of the sp® bonding peak of the UNCD/a-C film was apparently smaller than
those of the hydrogenated diamond like carbon (DLC:H) that was deposited at room
temperature in 0.4 Torr hydrogen film and a-C film that was deposited at 550°C in vacuum.
This might be due to UNCDs existence in the film since generally the FWHM of a crystal is
smaller than that of amorphous structure.
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Fig. 1 X-ray diffraction patterns of UNCD/a-C
composite film deposited by an arc-plasma gun.

@

sp® =68 %
FWHM = 0.91 eV

Intensity [arb. unit]

290 285 280
Binding energy [eV]

(b)

sp’=61%
FWHM = 1.06 eV

Sp3

c-0 2
c-0-C sp

Intensity [arb. unit]

290 285 280
Binding energy [eV]

(©

sp’ =66 %
FWHM = 1.04 eV

Intensity [arb. unit]

Il L
290 285 280
Binding energy [eV]

Fig. 2 PES spectra of (a) UNCD/a-C composited
film deposited at a substrate temperature of 550°C
in 0.4 Torr ambient hydrogen, (b) DLC film
deposited at room temperature in 0.4 Torr ambient
hydrogen, and (c) a-C film deposited at 550°C in
vacuum, by PLD.
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