634 | NECTEC Technical Journal Vo.5, No.16

b4 :; aan aa k4 o) a U
ﬂ’liﬁ‘i'Iflﬁf14‘11i;lﬂi’)‘Hﬂ1idl‘ijGﬂuclfﬁﬂﬂﬂiﬂﬂchﬂﬂﬂuﬂ'lﬂﬂﬂuﬂNWﬂ'I‘l—!lﬂ‘lﬁ-!
Ion Beam Synthesis of SiC Layer in Si Substrate
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ABSTRACT - Formation and crystallization of a thin near-surface layer of silicon carbide on a silicon
substrate, created by ion-beam synthesis (IBS), are discussed. 80 keV carbon ions were implanted into a
(1 0 0) high-purity p-type silicon substrate at room temperature, using doses in excess of 10'” ions/cm>.
Elastic recoil detection analysis (ERDA) was used to evaluate concentration profiles of implanted ions.
Infrared (IR) transmittance measurement was used as an indication of SiC in the implanted Si substrate.
For the as-implanted sample, the spectrum shows a broad band, Gaussian in shape, centered at the
wavenumber of about 700 ¢cm™. This is related to the presence of an amorphous SiC network in the
implanted layer. For the thermal annealed (in a vacuum furnace) samples, in the spectra, a Lorentzian
contribution appears in addition to the Gaussian band, the peak shifts toward higher wavenumbers as
the annealing temperature increases from 800 °C to 900 °C and approachs to the values reported for an
absorption band of B-SiC of about 800 cm™. This indicates general crystallization of an amorphous
network. As the temperature increases from 900 °C to 1000 °C, the peak grows in height and narrows in
width, indicating a further growth of the crystalline layer. Complementary to IR, Raman scattering
measurements (RS) were performed. Although no direct evidence of SiC vibrations were observed, the
appearance and disappearance of both Si-Si and C-C related bands indicate the formation of silicon and
carbon clusters in the implanted layer. In addition, the Rutherford Backscattering Spectrometry
(RBS)/Channeling measurement has been performed to evaluate the crystalline quality of newly born
SiC.

KEY WORDS - Silicon, SiC, Ion implantation, Elastic recoil detection analysis (ERDA), Infrared
transmittance (IR), Raman scattering (RS), RBS/Channeling
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