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Abstract
As well known, SiC is useful substrate material for epitaxial growth of diamond. In this paper, it has been

examined that the SiC thin films could be grown due to the carbonization of Si surface using hot-filament CVD
equipment. From carbonized samples, the thin films that consist of SiC with amorphous carbon were detected and
the voids formed below these films were observed by scanning electron microscopy (SEM). It was confirmed that
the formation of SiC and amorphous carbon were deposited on the surface throughout the chemical analysis of
X-ray photo-electron spectroscopy (XPS). It was concluded that the existence of voids indicated that Si atoms
were supplied from the substrate to make the growth for SiC. Furthermore. it is suggested that the amorphous
carbon was deposited when the supply of Si atoms were stopped by covering with SiC on the surface of the

substrate.
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Fig. 1 Schematic of hot filament CVD equipment
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Table | Condition of carbonization reaction.
Substrate n-Si (001) 5 X 3Smm
H, flow rate (ccm) 100
Acetone flow rate (ccm) 0.2~1.0
Reaction pressure (Torr) 10
Substrate temperature (C) 900
Reaction time (min) 10, 30, 60
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Fig. 2 Surface SEM image of sample fabricated under 0.2ccm
acetone tlow rate and reaction time for 10 min.
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Fig. 3 Cross-sectional SEM image of sample fabricated

reaction time for 10 min.
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Fig. 4 Change in void size with acetone flow rate.
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Fig. 5 Example of survey photo-clectron spectrum

observed by XPS measurement.
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Fig. 6 Example of Si2p and Cls photo-electron
spectrum observed by XPS measurement.

WTEAD., E-Z0E ”é" Si-Si E— 7 MN3irh By F
wﬁﬁMwa M ARy 22k 0 AR E LS
HERNE H{Lt_&ﬁ\ 7)\6 ERNBETDH E TIZHL
B RNy XIS ] 10min & 30min THIFE AL E
o3, EBlRENT SIC DEIIZTEVLVATENE NS
—J7, Fig. IbNC BN TIET & ki & 0.4ccm TIER X
AR T, RISEBICESEVAHEE T, 30min
TR ENTHEOFRER EOBRMABE N N2 S
E, Si-CE—/ DKL HIE S 30min TIEEK S
To MRS, REREIC SIC USNDHERBREL SRS
Cls A7 FZ 20T E L D2 H DA Fig. 7(c), ()T
b, CSiE—2IZERT &, ZOMEMIT Sizp A7
FAZEBTF B SI-CE—7DEREIZIEF—KL T, &
P, s B LU SP RERIC LD C-C v — 7 XM HE D &
_Mbant.:n%m#i#%&%&ﬁﬁ’iﬁcﬁ
NEMRINTEY, Z@Lm%ﬁﬁ#%&tf“ -
Noinole, Eio, C-CE—7iZiE sp’ DS & sp’ U)hk
DINRELTE Y BMERRE T@éé: 2D



3000 ——————+———1—

(]

Peak area (A.U.)

g

g

. [Si-C SiSi

C Si-Si |

®*  10min [
® 30min 4

B 00 g g g @]
I T NN W T T—

0 2 4 6 8 10
Sputter cycle

(a) acetone flow rate 0.2ccm

00—+
e o *°* * :
‘-:\ . * L] °
D: - ™ e
< . °
< I [
5 L L L ®  |0min
™ L ° ® 30min
S1000k 51—(. Si-Si
(-9 L ™
L . a
_. 1 [ ] 9
I s L " g >
F [ ]
0 , " L L " , ! L
0 2 4 6 8 10

1200F ™

Peak area (A.U.)

.
[=4
=

L]

1200} I

Peak area (A.U.)

f!lf](.'!-l

D-J—_-A_._!-_‘-_._'_._._I_._J_

&
5

F .
=
=

Sputter cycle

(b) acetone flow rate 0.4ccm

T

u ® | Omin
® 30min
] C-Si sp2+sp3

0

(]

6 8 10
Sputter cycle

(¢) acetone flow rate 0.2ccm

*  |0Omin
™ a ® 30min
C-5i sp2+sp3

°

°
"agoee .o,
8 10

(=}
[

4 6
Sputter cycle

(d) acetone flow rate 0.4ccm

(a) and (b) Change in Si2p spectrum,
(¢) and (d) Change in Cls spectrum.

HHE— -

Fig. 7 Photo-electron spectrum change with depth.
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Fig. 8 Change in photo-electron spectrum of
sample fabricated under 0.6ccm acetone flow
and reaction time for 10min.
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