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Abstract The nucleation and growth of the Si, ,Ge, , alloy layer on Si (100 ) substrate during IBAD( Ion
Beam Assisted Deposition) have been investigated by AFM( Atomic force Microscopy ), RHEED( Reflec-
tion High Energy Electron Diffraction). We confirmed that epitaxial Si, sGe, 5 layer grew on Si (100)
via the Stranski—Krastanov ( SK) mechanism by IBAD, and Ar ion bombardment of 300eV, 10 u A/cif
increased critical thickness of SK growth mode as well as improved crystalline perfection. The epitaxial
temperature was 200°C, which is much lower than the temperature(550°C-600°C) in MBE( Molecular
Beam Epitaxy). The x... value, the ratio of channeling to random backscattering yields, was 10.5% and
it was lower than the obtained value in MBE. The effect of ion bombardment on growth was explained
as being the result of ion bombardment—-induced dissociation of three dimensional islands and enhanced
surface diffusion, and appeared only at low deposition temperatures where the dissociation of three di-
mensional islands is more favorable than the formation of those islands.
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Fig. 1. Schematic diagram of IBAD system.
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Fig. 2. RHEED patterns for Si (100) surface reconstruction according to in-situ annealing temperature after ion
beam cleaning with 500eV and 20 1z A/ani at room temperature. iat 200°C, {b) 300°C, (¢} 100°C, and (d} 500°C
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Fig. 3. AES analysis of Ge composition in Si, .Ge, , layer grown on Si (100) at 200°C in 200eV and 10z A/cr. (a)

Auger electron spectrum and (b) Auger depth profile
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Fig. 5. Transmission electron diffraction patterns showing variation in the crystallinity of Si, .Gey  layer grown in the
same condition as in Fig. 4. All diffraction patterns except that notified with E were taken from free-standing
Sis sGes 5 layer. E is electron diffraction pattern from Si, .Ge, , layer grown on Si (100) in the identical condition to
E . The diffraction pattern of E was taken with the aperture including both film and substrate, such that both Si,
Gey 5 and Si diffraction spots are present.
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Fig. 8. RHEED patterns for Si, Ge, , layer grown in the same condition as in Fig. 7
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from 30 A to 250 A and for deposition temperature from 200°C to 500°C. Critical thickness 1s notified with T.
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