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Effect of a Laser Ablation on High Voltage Discharge Plasma Area for
Carbon Nitride Film Deposition

Uz
{(Jong-Il Kim)

Abstract

Carbon nitride films have been deposited on Si(100) subsirate 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 nitrogen content of the films was
found to increase drastically with an increase of nitrogen pressure. 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 obtained films.

Key Words : Carbon nitride, High voltage discharge plasma, Laser ablation

.M &8 3% N4 &% (181502 BHEY 4+ gtk A9 RE
ATFAES A deje A g AN =
HEY dedsl, ¥ aFve] AAE Asteie
F4e Bustn YrH3478] AFare 7= 3
AAFE XA AFEME olg3le FAE U 2
Ad Hglgxro EAE FHE + doHe9 XA
FAR FFHEPS)H Auger A A (AES) 5
o2 FAE U EA%E d29 d24AEY 7
gH A T2 g AAY £ UEE P
B dFoM e Al wd ESzel FXE ol
8 AYd Adgd F, F-CNAol ERste vy

1989 Liu%} Cohen[llel BA 9 wi7F B-CaNy
o Y2 AYsA FE7 dololErng ¢ @¢
& AYel € Holgts dAdgsry ol AN Axn
E 4ET oY, 2AARS FdEre FHITI)
dastA DY s 4L FolAY
g2t 71&g 7HF ®ol Abgdla gled, g4
HE ZA #olx HEHe| AT o] FY EE
HEy T F 7K By oj4E AgHeE é‘ﬁ’
[2-41; de/f vtaviEE ~#EY[56];, E&t=nl 3

> o mH

#2rlengtn Yur|eLey BKas & ¥4 AT, HolA F A ¥ Zd g

(Fg HgAN HHE shAe 307, 2HE9 cfBdeld BEo] WH Fu=vl G

P AL TEY W wete 7ol AYYP MHE 4

E-mail : kim_jongil@hotmail.com o thated mAErTh XPSe| Clset Nis9 Al
! q 5 d

e A o AT e SIS IR AN RSy gl dese BuY A 729 4d9 o

551



J. of KIEEME(in Korean), Vol. 15, No. 6, June 2002.

3 FaEPI wwsld £ FEL AAHCH
HAEYH(SEM)E ol &3 AE2 ¥4 Yug o
2P, N EFYIR)ICE AAs &@ie AF
AFdHAE #Usiglon, dute] AY FRAH
E XA AENXRD)2Z 4t

2. 4 4

d2Rd AL gL &5 afdselE g
9o dolHE AL 3 A il EEE
agtstelE AFAbele] nAY wAd AL Edzn
dgel Mz FAld EF HEF dA"E FAE o]
&3 A FE FH}e F¢ FH=0
Gl AAE ZHol 2R YA 2Log EF{Z
up gl gL FE A ¥EHR 97 &

¢ FoA7E, AW BFYE Fo TF Fx9

ag 1. #olAe E& Fe =& #FM) € = 01
Torrst 4.0 kVellA Si(100) ol F3E Al
B Ede SEM ojnz. #4 ue] A7|e 1
#molth,

SEM micrographs of the surface of the
carbon nitride films deposited at 0.1 Torr,
40 KV on Si(100), (a) without; (b) with
laser ablation assistance. The white bar
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Table 1. Chemical composition of the carbon ni-

tride films.
st & HolA =g & HolA =g F
C 579 (%) 676 (%)
N 35.1 (%) 270 (%)
Si 1.6 (%) 1.2 (%)
0 5.4 (%) 4.2 (%)
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Fig. 3.Nitrogen contents in the carbon nitride
films as a function of pressure in vacuum
chamber.
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Fig. 4. XPS spectrum of the carbon nitride film
deposited without laser ablation ; (a) Cls
and (b) Nls.
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deposited with laser ablation : (a) Cls and
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Table 2. XPS Cls peak position (in eV) for the carbon nitride films (Literature values are also

listed for comparison).

4843 Cls (eV)

FuEgd 2ugdd 43 Cls (eV)

golA =& #olx =& F A 94 4% 357 Faed
284.3 2837 c-C [14]
2855 285.1 C-C [15]
2858 DLC [8]
2865 286.2 286.2 a -CNx:H{[14]
286.6 C-N(B-CsNy) {21
286.8 C-N(B -C3N4) [15]
2885 2881 288.1 C=N (2]
2909 2899 289.0 C-0 [15]
2896 0-C=N (21
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Table 3. XPS Nls peak position (in eV) for the carbon nitride films (Literature values are also

listed for comparison)

AEA7 Nis (eV)

F1EHel nugd A Nis (eV)

#olA =& golA =g F =4 94 2% 5 FAnEd
3989 398.8 398.6 C-N(8-CsNo) (16]
3989 C-N( £ -CsNy) (8]
400.3 400.1 400.25 C=N {17
400.8 C=N (2]
401.8 4016 4015 N-N,N=N,N=0O [13]
402.0 N-O [71
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Table 4. The comparison of lattice parameters for a carbon nitride film.

HAR 5 A94d+ [A] #3549 18 29 [A] FnEH 19 25 [A]
B -CsNy a ~CaNy B -C3Ny a ~C3Njy B-C3Ny a ~C3Ny
a= 6.398 6.422 6.419 6.425 6.402 6.467
c= 2421 4.707 2425 4715 2.404 4.710
c/a= 0.3784 0.7329 0.3778 0.7338 0.3755 0.7283
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