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Development of organometallic molecular ion beam deposition method for the
stoichiometric crystal growth
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Fragment ions produced from hexamethyldisilane, tetraethylorthosilicate, or
hexamethyldigermane in a Freeman-type ion source were investigated using a low-energy mass-selected
ion beam system. Among these fragment ions, SiCH3+, Si(OH)3+, or GeCHx+ ions were mass-selected. The

ion energy was in the range of 10-200 eV. Then, the SiCH3+, Si(OH)3+, or GeCHx+ 1ions were
irradiated to Si substrates and resulting deposited films were analyzed. Following the completion of
the ion irradiation experiment, X-ray photoelectron spectroscopy and Fourier-transform infrared
spectroscopy assays of the films demonstrated the occurrence of silicon carbide, silicon dioxide, or
germanium carbide depositions. We conclude that the irradiation of the mass-selected fragment ions,
obtained from hexamethyldisilane, tetraethylorthosilicate, or hexamethyldigermane to substrates is
useful for the secure growth of silicon carbide, silicon dioxide, or germanium carbide films.
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Fig. 1 X-ray diffraction patterns for films deposited following the injection of SICH;" ionsinto Si(100) substrates with ion energies
of (a) 20, (b) 100, and (c) 200 eV.
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Fig. 2 Raman spectroscopy spectra of films deposited following the irradiation of (a) SIC;Hs" and (b) SIC3Hs" ionsto S
substrates.
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Fig. 3 X-ray photoelectron spectroscopy spectra (in the Cls region) of films deposited following the injections of SiCsHg" ions into
Si substrates. Theion energies were set at (a) 20, (b) 100, and (c) 200 eV.
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Fig. 4 X-ray photoelectron spectroscopy spectra of the film deposited following the injections of SiOzHs" ions on Si substratein (a)
O1s, (b) Si2p, and (c) Clsregions.
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