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Effects of strain relaxation and material intermixing on the production of electrically

active defects in InAs self-assembled quamtum dots
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We present the carrier distribution,
transmission electron microscopy (TEM)
and deep-level transient spectroscopy
(DLTS) studies of strain relaxation in
InAsg.04Sbo s quantum dots (QDs). We
show that as the InAsSb thickness
reaches the critical thickness, strain is
relaxed and causes partial carrier
depletion in the dots and drastic carrier

depletion in the top GaAs layer. This

carrier distribution is consistent with the
TEM data which

dislocations on the edges of the dot

show misfit

upper boundary and threading
dislocations in the top GaAs layer. No
dislocations in the dot lower boundary
and in the bottom GaAs layer were
observed. Accordingly, the onset of
strain relaxation may occur on the edges
of the dots. The DLTS spectra show that
the threading dislocations in the top
GaAs layer give rise to a trap at 0.64 eV
and the misfit dislocations in the dots
give rise to a trap at 0.35 eV, both of
which cause the carrier depletion.
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