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Abstract - Single crystal 3C-SiC(cubic silicon
carbide) thin-films were deposited on Si(100) wafers
up to a thickness of 4.3 m by APCVD method using
HMDS (hexamethyildisilane) 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 films was 4.3 m/hr. The 3C-SiC epitaxial
films grown on Si(100) were characterized by XRD,

AFM, RHEED, XPS and raman  scattering,
respectively. The 3C-SiC distinct phonons of
TO(transverse optical) near 796 cm  and LO

(longitudinal optical) near 974%1 cm™ were recorded
by raman scattering measurement. The hetero-
epitaxially grown films were identified as the single
crystal 3C-SiC phase by XRD spectra(28=41.5" ).
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Fig. 1. Schematic diagram of CVD apparatus for
3C-SiC crystal growth.
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Fig. 2. Program for temperature and gas flow
during 3C-SiC crystal growth.
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Fig. 3. XRD pattern of 3C-SiC thin-films grown
on Si(100) wafers.
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Fig. 4. AFM image of 3C-SiC thin-films grown
on Si(100) wafers.
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Fig. 5. RHEED patterns of 3C-SiC thin-films
grown on Si(100) wafers with <011>
azimuth.
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Fig. 6. XPS spectra of 3C-SiC thin-films grown
on Si(100) wafers; (a) survey scan, (b)
C 1s and (c) Si2p.
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Fig. 7. Raman spectra of 3C-SiC thin-films

grown on Si(100) wafers.

o Si(100)71:4dd  3C-SicHEterE APCVDH ez
heteroepitaxial’d FA ZAch. AA8 942 XRDS XPS
BAL Fald wuhlo) sletd =AM FAE] Sig
C9 @474 3C-SiC "eolxm, RHEED, AFM &8z
Raman spectras %8 2retdle] twinsyt o & stacking
fault, ZHF&Hol AY EA3tA e Fde9 3C-SiC
diutol A A=Y ES FAd webA, Si(100)7] Bl
A" 3C-SiC ¥t g, WiHARd, WEA4d, W
Ak, ndHE, TRAGE AAD NHEH Azl
AHgE Ao® JlYEng. £E 714 S0 Qe &
G817 QB FHIo) F43 LA gl vlo|a v
AYries AH4ds] A2gdod, 3¢ 839 IT, BT,
NT, ET, ST§ M/NEMS(micro/nano electron mechan-
ical system) ok F&3tA &2 Aoz AYgPd.

&1 g 8

[1} Y. T. Yang et al, "Moncrystalline silicon carbide
nanoelectromechanical systems“, Appl. Phys. Lett, 78,
165, 2001.

[2} G. Krotz et a;., "Heteroepitaxial growth of 3C-SiC on
SOI for sensor applications”, Mater. Sci. Eng., B61, 516,
1999.

[3] T. Homma et al, "Preparation of polycrystalline SiC
films for sensors used at high temperature”, Sensors &
Actuators A, 40, 93, 1994.

{4] G. S. Chung et al, "The fabrication of a SDB SOI
substrate by electrochemical etch-stop”, J. of KIEEME,
13, 431, 2000.

{5] K. Yasui et al., "Epitaxial growth of 3C-SiC films on Si
substrate by triode plasma CVD using dimethlysilane”,
Appl. Surf. Sci., 159, 556, 2000.

[6] M. Kitabatake, "SiC/Si hetercepitxial growth”, Thin Solid
Films, 369, 257, 2000.

[7] F. Wischmeyer et al, “CVD growth of 3C-SiC on
SOI(100) substrate with optimized interface structure”,
Mater. Sci. Eng. B61, 563, 1999.

[8] R. J. Iwanowski et al, “XPS and XRD study of
crystalline 3C SiC grown by sublimation”, J. Alloys &
Compounds 286, 143, 1999.

{9] T. Matsumoto et al, “Growth of 3C SiC (100) thin films
on Si(100) by the molecular ion beam deposition”, Surf.
Sci., 493, 426, 2001.

[10] M. J. Chiang et al, "X-ray photoelecrton spectroscopy
investigation of surface pretreatments for diamond
nucleation by microwave plasma chemical vapor
deposition”, J. Cryst. Growth, 211, 211, 2000

[111 Z. C. Feng et al, "Raman scattering studies of
Chemical Vapor Deposited cubic SiC films of (100) Si”,
J. Appl. Phys., 64, 3176, 1938.

- 1595 -



