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Abstract

The self-assembled InAs quantum dots (QDs)
growth mechanisms are investigated by using the
Atomic Force Microscopy (AFM), Scanning
Electron Microscopy (SEM) and
photoluminescence (PL). The growth mechanism
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can be separated into three stages depending on
the InAs coverage thicknesses: First, when the
InAs thickness is too thin to form QDs. The
sprayed InAs material forms the thin film, i.e. the
wetting layer. (2) The InAs thickness is sufficient
to form QDs that are free from dislocations. (3)
With further increasing InAs thickness, the
neighboring QDs are coalesced to form 3D islands
with dislocations. The single QD’s shape is not
the simple pyramid-like but more complicated.
There are at least two facets on the surface of QDs.
The InAs/GaAs quantum dot infrared
photodetectors (QDIPs) with two AlGaAs barrier
layers are studied. The negative differential
conductance (NDC) is observed. Increasing the
barrier height will improve the background
limiting performance (BLIP) temperature of
QDIPs. QDIP with 3 ML InAs QDs are less
polarization-sensitive than that with 2.2 ML InAs
QDs. It is because the aspect ratio of height to
radius of 3 ML InAs QDs is higher than that of 2.2
ML InAs QDs. The photovoltaic effect of QDIPs
with undoped QDs results from the wetting layers
of QDs, which cause the asymmetrical band
diagram at zero bias of the QDIP.
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Sample A B C D
Top Contact 500 nm GaAsn =1X 10 cm 3
Undoped 50 nm Al,Ga, (As(X=) 0.1 0.2 03 0.1
30 nm GaAs Undoped
InAs QDs Doping =10'%cm? 3IML 3ML 3ML 22ML
[ 30 nm GaAs Undoped
Undoped 50 nm Al Ga, yAs(X=) 0.1 0.2 0.3 0.1

Bottom Contact l1um GaAsn=1X10"%cm 3

Substrate 450 um Semi-insulating GaAs Substrate

The dopant at InAs QD is Si.
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