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Formation of dielectric carbon nitride thin films using a pulsed laser

ablation combined with high voltage discharge plasma
Jong-Il Kim
Korea Institute of Technical Education Byeongcheon-myeon Cheonan-si Chungcheongnam-do

Abstract

The dielectric carbon nitride thin films were deposited onto Si(100) using a pulsed laser ablation of
pure graphite target combined with a high voltage discharge plasma in nitrogen gas atmosphere. We
can be calculated dielectric constant, &, with a capacitance Schering bridge method. We reported to
investigate the influence of the laser ablation of graphite target and DC high voltage source for the
plasma. The properties of the deposited carbon nitride thin films were influenced by the high voltage
source during the film growth. Deposition rate of carbon nitride films were found to increase
drastically with the increase of high voltage source. Infrared absorption clearly shows the existence of
C=N bonds and C=N bonds. The carbon nitride thin films were observed crystalline phase, as

confirmed by x-ray diffraction data.

Key Words : dielectric carbon nitride thin film, Infrared spectroscopy(IR), X-ray diffraction(XRD)

.M 2 BAE FASEY A8 o, F aFw ]

A] o Al © ololo = -]

Hoz DAAG(@AP eI, B%4H FHYT ¢ s GAq Bus G128

dmAel dEs T2 des dNd Aswe g A7ANE A4 AdE 2AY Faa
(a-CaNy = A-CNp #ete) ggel ole @7 500 ST e mase were
A Sl AL AAE WA N 94 991, #24()E Schering 2RAWE
HTEE FT EY RS 2% IXAEL ogae) 23 Avssn 4w g4 AcIAE
ToE &4 TF 0. Agstel e YAAE B BYAA @
Agtes gute] YL FolA fEHelA e Ae ® Zazu AYL Wi AFEA de
3 o] W) EE(-3], 238y Wl4), 9 NEY SHEE HAHE ST} urgte] 7 whe)
2e} CVD[5)] A& ez aA #7E F A SANA L Auger AR EFU(AES), X4 Bz

AT vge dTAEE WAL e 4% 23U (XPS), IR, XRDE o3l 24 stich

- 208 -



2 A=0.01x0.01 m2

r Al (1.5 um)
C.N, (1.4 pm)

Si(100) (160 pm)
I Al (1.5 ym)

ag 1. Asda 9ot AFAE.
Fig. 1. Carbon nitride thin film capacitor.
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Fig. 2. Schering bridge circuit for measure-
ment of capacitance C.
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Fig. 3. IR spectra of carbon nitride thin films:
(dash line) without laser; (solid line) with

laser.
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Table 1. Chemical composition of the carbon

nitride films.
IR HolA B¢ # gold =g F
C 57.9 (%) 67.6 (%)
N 35.1 (%) 270 (%)
Si 16 (%) 1.2 (%)
(0] 5.4 (%) 4.2 (%)
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Fig. 4. Dielectric constants of carbon nitride films
as a function of discharge plasma voltage.
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Table 2. The comparison of lattice parameters for a carbon nitride film.

A AgAan{A] F1E¥ 10 274[A) AxEH 11 2 A]
AT
a-C3Ny B -C3Ny a -C3Ny B -CaNy a-C3Ny B -CsNy
a= 6.4220 6.3980 6.4670 6.4020 6.4250 6.4190
c= 47070 2.4210 4.7100 2.4040 4.7150 2.4250
c/a= 0.7329 0.3784 0.7283 0.3755 0.7338 0.3778
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Fig. 5. Dielectric constants as a function of
nitrogen contents in carbon nitride films.
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