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Small Lattice-mismatched InGaAsP .
Material Characterization and Application in Solar Cells
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Abstract: The continuous improvement in efficiency of II-V solar cells requires further detailed
subdivision of the bandgap of energy conversion materials, to realize more efficient utilizing of the
full solar spectrum. In the short wave infrared spectrum, InGaAsP quaternary hybrid material is a
potential photoelectric conversion material due to its tunableness in bandgap and lattice constant. In
this paper, the growth of InGaAsP materials and the fabrication of sub-cell devices were studied.
The characteristics of lattice-mismatched InGaAsP materials were tested and analyzed by HRXRD,
TRPL and other characterization methods at room temperature. Under negative mismatch growth con-
dition, the quality of InGaAsP material increases gradually with the negative mismatch degree. Ap-
plied to sub-cell fabrication, a certain degree of negative mismatch is conducive to the improvement
of device performance. The open-circuit voltage of the fabricated single-junction solar cell increases
from 633 mV at lattice-matching to 684 mV at negative lattice-mismatch, thus providing a novel

method to improve the efficiency of Ill-V multijunction solar cell.
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Fig.2 Schematic structure of InGaAsP/InP DH(a), XRD rocking curves(b), photoluminescence curves(c¢) and PL decay

curves(d).
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Fig.3 XRD rocking curves(a), PL curves(b) and fluorescence decays(c) of InGaAsP/InP DH under different lattice mis-

match.
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