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Abstract We report the properties of infrared photodetectors based on two kinds of quantum dots(QDs): i) 2.0 ML InAs QDs
by the Stranski-Krastanov growth mode(SK QDs) and ii) sub-monolayer QDs by 4 x [0.3 ML/I nm Ing;5Gag gsAs]
deposition(SML QDs). The QD infrared photodetector(QDIP) structure of n™-n"(QDs)-n" is epitaxially grown on GaAs (100)
wafers using molecular-beam epitaxy. Both the bottom and top contact GaAs layers are Si doped at 2 x 10'%/cm’. The QD layers
are grown with Si doping of 2 x 10"7/cm® and capped by an Ing;sGayssAs layer at 495 °C. The photoluminescence peak(1.24
eV) of the SML QDIP is blue-shifted with respect to that (1.04 eV) of SK QDIPs, suggesting that the electron ground state
of SML QDIP is higher than that of the SK QDIP. As a result, the photoresponse regime(~9-14 um) of the SML QDIP is longer
than that (~6-12 um) of the SK QDIP. The dark current of the SML QDIP is two orders of magnitude smaller value than that
of the SK QDIP because of the inserted AlygsGagorAs layer.
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Fig. 2. PL spectra of SK and SML QDIPs at room temperature.
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Fig. 3. Spectral photoconductive responses of (a) SK and (b) SML
QDIPs at various temperatures.
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Fig. 4. Energy band diagrams and corresponding interband and
intraband transitions of SK and SML QDs.
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Fig. 5. Dark current characteristics of (a) SK and (b) SML QDIPs
at various temperatures.
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