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Abstract

Single crystal 3C-8iC {(cubic silicon carbide) thin-films were deposited on Si(100) wafer up to the
thickness of 4.3 mm by APCVD (atmospheric pressure chemical vapor deposition) method using HMDS
(hexamethyildisilane; {CHsls Siz) at 1350C. The HMDS flow rate was 0.5 sccm and the carrier gas
flow rate was 2.5 slm. The HMDS flow rate was important to get a mirror-like crystal surface. The
growth rate of the 3C-SiC film was 4.3 w/hr. The 3C-SiC epitaxial film grown on Si(100) wafer was
characterized by XRD (X-ray diffraction), AFM (atomic force microscopy), RHEED (reflection high
energy electron diffraction), XPS (X-ray photoelecron spectroscopy), and Raman scattering, respectively.
Two distinct phonon modes of TO (transverse optical) near 796 cm™ and LO (longitudinal optical) near
974+1 em™ of 3C-SiC were observed by Raman scattering measurement. The heteroepitaxially grown
film was identified as the single crystal 3C-SiC phase by XRI) spectra (20=415 ° ).
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Fig. 1. CVD apparatus for 3C-SiC crystal growth.
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Fig. 2. Program control for temperature and gas
flow during 3C-SiC crystal growth.
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XRD pattern of 3C-SiC thin-films grown
on Si(100) wafer.
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Fig. 4. AFM image of 3C-SiC thin-films grown
on 5i(100) wafer.
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Fig. 5. RHEED patterns of 3C-SiC thin-films
grown on Si(100) wafer with <011>
direction.

I 62 Si100) 719 #el AEE 3C-SiC 9=
o BHEgRAELE XPS (VG Scientifics, ESCALAB
250 ) BA% dAgeirt. $HA H71E #8165
kV, 150 W9l Al-K, (14866A)8 A28 AL&39
o, AWMAFL 5x10" TorrZ B MR} Spot
size¥ B00 pm, wide ¥ narrow scan step size¥ 1

eVt 0.05 eVE Zre 48k



J. of KIEEME(in Korean), Vol, 15, No. 11, November 2002,

Cls
3 1p
£y 5i2p
g
§
£
L.
800 500 400 300 200 100 0
Binding Energy (V)
(a) Wide scan
C1ts
=
5
€
2
£
2
€
e
289.5 284.5 279.5 274.5
Binding Energy (eV)
{b) C 1s core level
8i2p
=
p=1
]
E
107.5 102.5 87.5 92.5

Binding Energy (eV)

{c) 51 2p core level

I8 6. Si10g) 718 fld e 3C-GiC dhete)
XPS spectra; (a) survey scan, (b) C ls
core level, (c) Si 2p core level,

Fig. 6. XPS spectra of 3C-SiC thin-films grown
on S5i(100) wafer; (a) survey scan, (b)
C 1s core level and (¢) Si 2p core level.
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Fig. 7. Raman ‘spectra of 3C-SiC thin-films
grown on Si(100) wafer.
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