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Abstract

In order to explain the phenomenon showed in QDIP, the QWIP model is utilize
to explain the behavior in QDIP. From the experiment result, the photo response of
QDIP is decrease as the frequency increase. It is interesting that this phenomenon also
showed in dark current noise. According.to the QWIP model which proposed by other
groups, the current contains two component of current, which are fast transient and
slow transient. The fast transient comes from' the.photocarriers generated from the
QW. The photocarriers from the QWS induce the local pesitive charge and thus the
slow current component which is linjected-from-the, contact to compensate the positive
charge in the QWSs. Although there still have some inaccuracies to apply this model in
QDIP, the trend between them is quite similar.

Second, the temperature dependent and impact ionization in QDIP are discussed.
We calculated the number of excess carriers in QDs, and observed the number of
excess carrier was increase with temperature and bias. In order to have the
photocurrent gain and quantum efficiency, the impact ionization is considered. The
quantum efficiency could be obtained by calibrating the ratio of the responsivity and
noise gain, and then the multiplication factor could be calculated. According to the

above analysis, we can realize the mechanism of QDIP more clearly.
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