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High Efficiency Technology and Application of Multi-dunction Compound
Semiconductor Solar Cells
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Compound semiconductor solar cells have the light absorption layers composed of two or more elements
such as Gallium and Indium. This type of solar cells show a higher conversion efficiency comparing to the
conventional crystal silicon solar cells, and are mainly used for the power source of a satellite.

Sharp has been developed “triple-junction compound semiconductor solar cell” having three light absorption
layers since 2000. Progress of high efficiency technologies and applications of multi-junction compound
semiconductor solar cells in recent years are described in this report.
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Fig. 1 Lattice constant and electrical
specification image.
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Fig. 2 Structure of IMM cell.
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Table 1
developed by Sharp.

History of conversion efficiency of compound semiconductor solar cell
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Fig. 3 Measurement result at public institution (AIST:National Institute of
Advanced Industrial Science and Technology).
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Fig. 4 Measurement result of concentration type (Fraunhofer -ISE).
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Fig. 5 Appearance of space solar cell.
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Fig. 6 Appearance of space solar puddle and cross-sectional view.
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Fig. 7 Appearance of thin film space
solar cell.
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Table 2 Characteristics of space solar cell and thin film space solar cell.

(AMOFTF, 2cmx2cmtz)L D BIFEE)

WHAH HiE MEHRIB AT R H hiE HAREE
Voc Isc Pmax FE n Voc Isc Pmax FE n Voc Isc Pmax | F.F.
mV mA mW % mV mA mW % % % % %
B &t |26730 | 704 | 1569 |0.834 | 28.7 |2392.3| 68.1 |137.3 | 0842 | 251 | 895 | 968 | 875 |101.0
FEERESYtEIL |2999.0 | 67.1 |172.0 (0854 | 305 |2681.1 | 66.7 [149.8 (0836 | 266 | 894 | 994 | 871 | 979
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Fig. 8 Appearance of thin film space solar puddle [grass type] and

cross-sectional view.
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Table 3 Power ratio by weight of space solar puddle and

FHAKGED/ Y KILEFEABREKEE )/ YKL

5.FED

Rex/EZ 2w N RIS
I RUKKG M & ) b AR
Wiz, FHHAREB R & TEM
ALASHE A, B 72 B 4FER E o 726,
TS O KT R s X — 1 — 12
THRERE D SN TwD, Ko
A MEOWZER T S EDIE, FIH S
NLHEHFHDILAKTLHHDOEFHLT
W5,

KEFgeD—EB1%, Fr AN F—-
PESEPAN BB (NEDO) B X O
FH M e SR (JAXA) 2
LREASNELZDDTH S,

K9 AI#ESPRINT-A(DEXE)
Fig. 9 Satellite SPRINT-A.
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Fig. 10 Appearance of thin film space
solar puddle [film typel.
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Table 4 Reliability tests on new type solar puddle.
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