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Electrical studies of GaAsN/GaAs quantum well in strained and relaxed
states
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In this project, the effect of N
incorporation into the 1.3um InAYInGaAs
gquantum dots (QDs) is investigated by [-V,
C-V, DLTS. For the QD sample without any
incorporation, C-V profile shows two
quantum peak which are probably
originated from quantum well (QW) and
QD, respectively. their  peak
separation in voltage, the QD leve is
estimated at energy position of 0.2eV
below the QW level. For the QD sample
with the N(0.4~1%) incorporation into the

InGaAs well, only single quantum peak is

From

observed . All the quantum peaks in these
samples are found to be
frequency-independent, indicating that the
emission time from QW and QDmust be
less than 10e-6s at 18K. Quality of these

quantum structures is good since no traps



are observed ether by admittance
spectroscopy or DLTS. However, for the
QD sample with the N(17%) incorporation
directly into the QD, C-V spectra show
significant dispersion over frequency with
carrier depletion at low temperature and
carrier accumulation at high temperature
around the QW/QD region. From C-F
spectra, we determine the emission time for
electrons from around QW/QD to be ~10*s
(at 300K), with activation energy of
0.42eV (2.32*10™cm?). Combining with
the poor PL spectra, we believe that N
incorporation directly into QD would
introduce around the QW/QD region defect
traps (at 0.42eV) which cause the carrier

depletion.
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