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Growth of Single Crystalline 3C-SiC Thin Films for High Power Devices by CVD

A AR
(Gwiy-Sang Chung'® and Jae-Cheol Shim")

Abstract

This paper describes that single crystalline 3C-SiC (cubic silicon carbide) thin films have been
deposited on carbonized Si(100) substrates using hexamethyldisilane (HMDS, Si2(CHs)s) as a safe
organosilane single precursor and a nonflammable mixture of Ar and H: gas as the carrier gas by
APCVD at 1280C. The deposition was performed under various conditions to determine the optimized
growth condition. The crystallinity of the 3C-SiC thin film was analyzed by XRD (X-ray diffraction).
The surface morphology was also observed by AFM (atomic force microscopy) and voids between SiC
and Si interfaces were measured by SEM (scanning electron microscopy). Finally, residual strain and
hall mobility was investigated by surface profiler and hall measurement, respectively. From these
results, the single crystalline 3C-SiC film had a good crystal quality without defects due to viods, a
low residual stress, a very low roughness.
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Fig. 1. Schematic diagram for the crystal growth
of 3C-SiC thin films by APCVD.
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Fig. 2. XRD spectra of SiC flims with growth

temperatures.
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Fig. 3. FWHM variations of SiC(200) peak
with HMDS flow rates.
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Fig. 4. FWHM variations of SiC(200) peak with
H2 ratios.
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Fig. 5. Thickness and FWHM variations of
SiC(200) peak with CaHs flow rates at
carbonization step.

(cr) 8,222y, — Sim Bl W
A,
(CH,), — Si— H—(CH,), — Si— H, (2)

(with n+m=4)

€ AFAE He vl &o] F7heol wet 24
o] FHEE FAFAL Y, 749 H &) 16% ©]
AREE 23 Ao Aol HolA At
o] AL 16%°149 Hp7} HMDSeHe] #3uhgol



1.2 1 800
——thickness = =XRD

1750

! 700
0.8 550‘5
~ 0.6 1550 §
z 1500 &
L“0.4 1 450 é

0.2 400

350

0

1060 1120 1200
T(C)

1000

a8 6. @3y FIHA 2xo o S
SiC(200) ¥ =e] FWHM w3},

Fig. 6. Thickness and FWHM variations of
SiC(200) peak with temperatures at
carbonization step.
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Fig. 7. Roughness and FWHM variations of
SiC(200) peak with CsHs flow rates.
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Fig. 8. SEM image of cross-section of grown

single 3C-SiC thin film.
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