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Synthesis of Diamond-Like Carbon Films by R.F. Plasma CVD
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Abstract- Diamond thin films were synthesized from the mixed gases of methane and
hydrogen on silicon substrates by RF plasma chemical vapor deposition and deposited films
were investigated by SEM, X-ray diffractometry and Raman spectroscopy. It is found that
high quality diamond-like carbon films were successfully synthesized by PECVD under the
deposition condition of 1-10 vol % of methane concentration, 0.15-0.4torr of reactor pressure,
500W of RF power, and 5-20hr of reaction time. Especially, cubo-octahedral diamond-like
carbon particles were synthesized by employing 1.0 vol %’of methane concentration and
0.4torr of the reactor pressure.
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Fig. 1 Schematic illustration of the deposition
apparatus.

7o) L2 CAYAdE &24%
.
7132 tlololE ol ~E(1um)2 dAvlgt X o}
AEoZ 2EAH85Y, zeegzas 1x
10~*torre| 3t2 wj7)dt F V,MHE do] L4
2% 449 w¥eE 2dda, 1F g4 o
deavi gz filade sHEgas zdile
= A4A F vng
5 i%‘ °a&°i ZA g, ol
LAY Fetzetel osle] Jug v}
taE BEHAA 7B o] tho]e} B
stglen, AdzALe ¥ 13
500W=z nAslgen, 73
S o HeFele o
E=o £4% 4 glozz v
Fad ZJfF 1%‘- HAYE Asln, 75k
- 7] dgell AAY ex+
Aoz Az,

T A A

Mo R e
ok
ki
£
)
f“lo—v—'ﬂl
i)
o?.:

B oo A do @i ok
rfo +
bt
e
nea
2
£
il f1°

— 2 o
fo fo

fo

1

fru

I

oX,

Si

4 1 A9 =4
Table 1 Experimental condition.
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Fig. 2 SEM phtographs of the deposited thin films which show the influence of the treated

susbstrate surface.
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A. (15, 0.15, 500, 5, 540)

B. (10, 0.15, 500, 5, 540)

C. (8, 0.15, 500, 12, 540)

D. (5, 0.15, 500, 20, 540)

E. (2, 0.4, 500, 20, 600)

F. (1, 0.4, 500, 20, 600)
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Fig. 3 SEM photographs of the deposited thin film which show the influence of the CH, concentration,

* Condition { CH+ concentration ; vol%, gas pressure ; torr, RF Power ; W, reaction time ; hr, Substrate temp : C :
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Table 2 Interlayer spacings evaluated by XRD.
ASTM 06-675
diamond

Thin films deposited on
silicon substrate

S:(111) S:(100)

hkl | 171, |diAY |d(AY | UL |44 | Il
111 | 100 | 2.06 2.054 | 100 | 2.063 | 100
220 | 25 | 1.261 | 1.257 | 25 | 1.259 | 39
311 [ 16

1.0754 | 1.079 211 1.079 23
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Fig. 4 X-ray diffraction patterns of the thin films
deposited on Si substrate.
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Fig. 5 Raman spectrum of diamond-like carbon
film deposited on Si substrate
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