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Electrical studies of GaAsN/GaAs quantum well in strained and relaxed
States
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The GaAsN layer was found to be insulating and its current conduction is found
to obey a trap-controlled space-charge limited theory combining with a hopping
conduction at low temperature. In the low-voltage region, when T>300K, the
conduction is found to be thermal excitation of electrons from traps and Fermi level is
pinned at about 0.47eV below the conduction- band edge. When T<260K, the
conduction was dominated by hopping via traps with activation energy of 20 meV.



Based on the low-frequency capacitance-voltage spectra, a simplified band diagram
and its equivalent circuit model were derived to explain a resistance-capacitance (RC)
effect on capacitance measurement. From capacitance-frequency spectra, a time
constant with activation energy of 0.47eV was obtained and is shown to be the RC
time constant. Two trapping signas a 0.16eV and 0.72eV were observed by
deep-level transient spectroscopy. Among them, the trapping signal at 0.16eV is
probably the result of the RC time constant effect. Therefore, we believe that there
exist at least two traps a 0.47 and 0.72eV which are probably responsible for
insulating property of the GaAsN layer.
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