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Fabrication and Characterization of Super-atom-like Hybrid Nanodots for New
Functional Devices
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We have demonstrated the formation of high areal-density beta-FeSi2 NDs on

Si02 by remote H2-plasma induced self-assembly of Fe-NDs and subsequent SiH4-exposure. Under 976-nm
light excitation of NDs after the SiH4-exposure, stable PL signals, being characteristic of the
semiconducting phase as beta-FeSi2, were observed even at room temperature in the energy region over
the indirect bandgap of bulk beta-FeSi2. And also, with a decrease in the average dot size by
controlling the initial Fe-film thickness, a clear blue shift in PL was observed. The results are
associated with quantum size effect in radiative recombination of photoexcited electron-hole pairs.
In addition, we also demonstrated stable light emission at room temperature from superatom-like
beta-FeSi2-core/Si-shell quantum dots (QDs), where beta-FeSi2-core/Si-shell QDs were fabricated by a
self-aligned silicide process of Fe-silicide capped Si-QDs on ~3.0 nm Si02/n-Si(100) substrates,

followed by SiH4 exposure.
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deposited on SO, (a) before and (b) after H>RP, and (¢) subsequent
SiH4 exposure at 400 "C. Dot height distributions before and after
SiH4 exposure evaluated from the AFM images are shown in (d).
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Fig. 8 (ac) Cross-sectiona EDX mapping . . .

images and (d) cross-sectional profile of the Fig. 9 AFM topographic images of Si-QDs

sample corresponding to Figure 1d’, in the EDX (8) before and (b) after Fe deposition, (c)

mapping images, the blue, red, and green colors subsequent HCI treatment, and (d) SiHa-

correspond to Fe, Si, and O, respectively. irradiation, and (€) room-temperature PL
spectrum of the sample after SiHs-irradiation.
The model of NDs after SiHs-irradiation is
shown in the inset.
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