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Effect of Phosphorous ratio of Barrier Layer in InGaAs/GaAs
Superlattice Solar Cells on Carrier Transport Properties
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Abstract

We investigated the effect of phosphorous ratio in GaAsP barrier layer on the carrier transport properties in
superlattice embedded solar cells by using the theoretical calculation and surface photovoltage (SPV)
spectroscopy. Five samples were prepared by changing the phosphorus ratio from 40 to 60%, resulting in
higher barrier height. Theoretical calculation using a three-dimensional device simulator showed that the
energy difference between the first and second quantum levels of electrons (el and e2) increased by increasing
the phosphorus ratio. The formed miniband width also decreased. In the SPV spectrum at room temperature,
distinctive peaks were observed below the band gap of GaAs substrate. From the comparison with the
theoretical calculation, lowest peak at 1.234 eV was found to be due to the electron transition from the first
heavy hole to el. When the phosphorous ratio increased, the SPV signal intensities decreased. From our
previous report, electrons injected el can thermally excite to €2 and then tunnel through miniband. If the
energy difference between el and e2 increased by increasing phosphorous ratio, the amount of thermally
excited electron to €2 should decrease. This is the reason that the intensities of SPV decreased.
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