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Surfactant antimony to improve the quality of InGaP epitaxial layers of
triple-junction solar cells
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In order to obtain the increase of solar cell efficiency, how to further improve the series
resistance (Rs) as well as the shunt resistance (Rsh) of solar cells has become the critical issue. The
OHKOUCHI research group!'! has shown the advantage of using antimony (Sb) in the MOCVD
epitaxial growth technique to reduce the CuPt-B ordering of GalnP epilayer and change the surface
reconstruction phenomena for improving the epilayer quality. In addition, the effects of applying
surfactant material during the epitaxial growth to decrease the surface roughness and increase the
carrier mobility have also been reported!). In this report, the application of surfactant material Sb
is adopted in the GalnP epitaxial layers grown by MOCVD to study its effects on the solar cell
performance, in which the GalnP/GaAs/Ge triple-junction solar cells are epitaxially grown, device
processed and characterized, and are compared with those having no surfactant material added.
From the measured results, the improvements of solar cell performance are consistent with those
reported previously; and particularly, the electrical property improvements including the solar cell
efficiency * Rs and Rsh are significant. More details will be discussed and outlined in this report.

Keywords: metal-organic chemical vapor deposition (MOCVD) ~ InGaP ~ triple-junction solar cell.
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