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Superheterointerfaces have been developed as a new class of engineered interface offering another degree of freedom in
the design of semiconductor-based quantum structure. Forced epitaxial mating of non-allied semiconductors provides the
superheterointerface that allows self-assembly of quantum dots driven by interface instability. An attempt is made to ex-
plore the important functions afforded by these unique quantum dots. Enhancement of the otherwise meager light-emitting
capability of Si isdemonstrated using column 111-VI'Si superheterointerfaces.
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Fig. 1. Self-assembly of quantum dots driven by the inher-
ent instability of superheterointerface.
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Fig. 2. RHEED patters during InAs] S superheterointerface growth: (a) as-
cleaned Si(001), (b) after InAs growth.
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Fig. 3. AFM scans of uncapped InSb quantum dots on Si
(001) under different growth conditions. Lower right
isan STM image.
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Fig. 4. Temperature dependence of base length, height and
areal density of InSb quantum dots grown on Si
(001).
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Fig. 5. 11-K luminescence spectrum of InAs quantum dots

inSi.
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erointerface. Figures are in units of V.
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Fig. 7. 10-K eectroluminescence spectrum of GaSb quan-
tum dots embedded in Si. Shown in the upper right is
the image captured with an infrared camera. Inset il-
lustrates the interface potential and the wavefunc-
tions of electrons and holes.
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Fig. 8. Light amplification with GaSh quantum dotsin Si.
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Fig. 9. Spectral and temporal responsivities of a redistrib-
uted InAS]Si broadband near-infrared photodetector.
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