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The investigation of concentrated triple-junction solar cells based
on InGaAsP

ZHANG Ji-Cheng', GUAN Wei-Wei’, SUN Qiang-Jian™
(1. Three Gorges Electric Energy Co. , Ltd, Wuhan 430015, China;
2. China Yangtze power Co. , Ltd, Beijing 100033, China;
3. Suzhou Institute of Nano—Tech and Nano Bionics, Chinese Academy of Sciences, Suzhou 215123, China)

Abstract: The InGaAsP material with an energy bandgap of 1. 05 eV was grown on InP substrate by all-solid-state Mo-
lecular Beam Epitaxy (MBE) technique. The material had no mismatch dislocations between the substrate and the epi-
taxial layer, and also exhibited high interface quality and luminescence quality. Based on InGaAsP material, single-
junction InGaAsP solar cells were grown on InP substrates, and GalnP/GaAs dual-junction solar cells were grown on
GaAs substrates. These two separate cells were then bonded together using the wafer bonding technology to fabricate a
GalnP/GaAs/InGaAsP triple-junction solar cell. Under the AM1. 5G solar simulator, the conversion efficiency of the
GalnP/GaAs/InGaAsP wafer-bonded solar cell was 30. 6%, achieving an efficiency of 34% under concentration. The re-
sults indicate that MBE can produce high-quality InGaAsP material, and that room-temperature wafer bonding technolo-
gy holds great potential for the fabrication of multi-junction solar cells.

Key words: molecular beam epitaxy, InGaAsP, GaAs, wafer bonding, concentrated photovoltaic
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