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Anomalous Effect of Hydrogenation on the Optical Characterization
Ing5Gag sAs Quantum Dot Infrared Photodetectors

J. Y. Lim"%, J. D. Song', W. J. Choi", W. J. Cho', J. I. Lee', and H. S. Yang’
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We have investigated the characteristics of hydrogen (H) plasma treated
quantum dot infrared photodetectors (QDIPs). The structure used in this
study consists of 3 stacked, self assembled IngsGaosAs/GaAs QD layer
separated by GaAs barrier layers that were grown by molecular beam
epitaxy. Optical characteristics of QDIPs, such as photoluminescence (PL)
spectra and photocurrent spectra, have been studied and compared with
each other for the as grown and H plasma treated QDIPs, H plasma
treatment, resulted in the splitting of PL peak, which can be attributed to
the redistribution of the size of QDs, The activation energies estimated
from the temperature dependence of integrated PL intensity for as grown
and H plasma treated QDIPs are found to be in good agreement with those
determined from corresponding peaks of photocurrent spectra, It is also
noted that photocurrent is detected up to 130 K for the H plasma treated
QDIP, suggesting the future possibility for the development of infrared
photodetectors with high temperature operation,
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