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HI-V compound multi-junction solar cells (MJSC) are
widely used in the aerospace field and Concentration
photovoltaics (CPV) because of their superior stability
and ultrahigh photoelectric conversion performance.
The state-of-the-art MJSC achieved a monolithic six-
Jjunction structure with a world record power conversion
efficiency of 47.1% Y. However, the extended junction
number also puts forward higher requirements for
adjusting the bandgap of current materials to meet the
optimal bandgap combination.

AlGaAs stands out as a promising material for top
subcell(s) due to its wide tunable bandgap from 1.42 eV
to 2.16 eV with its lattice-matched growth on GaAs
substrate. However, we still lack the knowledge to
obtain defect-free AlGaAs with excellent radiative
efficiency that pushes performance to the limit. One
common method to improve epitaxial crystal quality,
which has been studied in other I1I-V compounds, is to
use vicinal substrates for crystal growth (i.e., substrates
with a slight misorientation from (0 0 1)) 2.

This paper studies AlGaAs double heterostructure (DH)
samples grown on four types of GaAs substrates
regarding their low-temperature photoluminescence

(PL) results to analyze the dependencies of substrate

orientations. Mutual comparison of the temperature
dependence of PL intensity (Fig. 1) among samples
gives us insight into how non-radiative recombination
is enhanced in the temperature range above 20 K (1/T <
0.05). The quenching rate increases as the miscut angle
increases, indicating the degraded crystal quality of
AlGaAs with strong non-radiative recombination when
grown on vicinal substrates. This observation was later
validated by comparison of two solar cell devices

grown on 2°-off and 5°-off substrates, respectively.
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Fig. 1. Arrhenius plot of PL intensities of AlGaAs DH samples
on various substrates. Inset: zoom-in of different
quenching rates at the temperature range above 20 K
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