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Effect of a Laser Ablation for Carbon Nitride Film Deposition
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Abstract

Carbon nitride films have been deposited on Si(100) substrate by a high voltage discharge plasma
combined with laser ablation in a nitrogen atmosphere. The films were grown both with and without
the presence of an assisting focused Nd:YAG laser ablation. The laser ablation of the graphite target
leads to vapor plume plasma expending into the ambient nitrogen arc discharge area. X-ray
photoelectron spectroscopy and Auger electron spectroscopy were used to identify the binding structure
and the content of the nitrogen species in the deposited films. The surface morphology of the films
was studied using a scanning electron microscopy. Data of infrared spectroscopy and X-ray
photoelectron spectroscopy indicate the existence of carbon-nitrogen bonds in the films. The x-ray
diffraction measurements have also been taken to characterize the crystal properties of the obtain films.
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Table 1. Chemical composition of the carbon

nitride films.
g HolA =& HolH =& F
C 579 (%) 67.6 (%)
N 35.1 (%) 27.0 (%)
Si 1.6 (%) 1.2 (%)
0 5.4 (%) 4.2 (%)
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Table 2. XPS Cls peak position (in e€V) for the carbon nitride films (Literature values are also

listed for comparison).

4849 Cls (eV)

Fud8el 238d 4 Cls (eV)

#HolA f #olA ¥ A A Ay T FLEY
2843 285.1 c-C (111

2855 2858 DLC (s]

28655 286.2 2866 C-N(8 -C3sNa) (2, 11]

2885 2881 2881 C=N [2]

2909 2899 2896 0-C=N (2]

E 3. Fgets 99 XPS Nis #3 F4 fXd we 2FF (Fnede] Asst vlm),

Table 3. XPS Nls peak position (in e€V) for the carbon nitride films (Literature values are also

listed for comparison)

A¥ZA% Nis (eV)

ZFnEde 2uldd 434 Nis (eV)

#olA #olA ¥ A HA a4 5 k|
3989 3988 3986 C-N(8-CsNy) {5 12]
400.3 400.1 400.25 C=N [2, 13]
4018 401.6 4015 N-N,N=N,N=0O (101
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