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Design and manufacture of a practical triple
spectrum solar simulator
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Abstract; A practical triple spectrum solar simulator is designed and developed in this paper. The spectral
match of this solar simulator can adjust intensity of three spectral bands (300 —700 nm, 700 —900 nm, 900 —
1 700 nm) , which can meet the test requirement of triple junction GalnP/GaAs/Ge solar cell after spectrum
correction. This paper first describes the design of the filter and the process of system spectrum correction and
testing, and then introduces the optical system and mechanical structure of the solar simulator. The experi-
ments show that the solar simulator’s spectral match meet triple junction GalnP/GaAs/Ge solar cell’s response
currents. In the effective irradiated surface area of 150 mm X 150 mm, the average irradiance reaches
2 730 W/m’, the irradiance non-uniformity reaches +1.77% , and the irradiance temporal instability is up to
+0.83% . The solar simulator provides a stable and reliable platform for the solar cell automatic sorting sys-
tem.
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Fig.1 Comparison of AMO and Xenon-lamp spectra
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Fig.2  Transmittance curve of the AMO filter
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Fig. 3 Comparison of AMO and filtered xenon-lamp
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Fig.4  Quantum efficiency of a GalnP/GaAs/Ge solar

cell plotted and the AMO spectrum curve
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Fig.5 Structural layout of spectrum correction module
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Fig.6 Practicality of the spectrum correction module
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Fig.7 Transmittance curves of HB700 filter
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Fig.8 Transmittance curves of GRB3 filter
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Fig.9 Transmittance curves of band filter
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AMO optical filter
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Tab.1 Process of system spectrum correction

GalnP T GaAs W Ge JIiK
P L ith/mA FEL It/ mA L/ mA

FRFRAE 62.6 75.3 149.3
1 74.6 70.8 125.0

2 66.9 67.7 124.7
3 53.9 64.3 124. 1
4 67.5 78.1 143.8
5 53.6 70.9 139.0
6 52.1 61.5 125.2
7 68.4 76.2 161.9
8 62.6 74.4 149.3
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Comparison of AMO and revised xenon-lamp

spectra
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Tab.2 Contrast of spectra test result

B /nm PR/ % SEE % 2=/ %
300 ~500 22.77 22.54 -1.01
500 ~600 15.13 16.58 9.58
600 ~700 12.96 13.93 7.48
700 ~ 800 10.38 10.12 -2.50
800 ~900 8.33 7.09 -14.86
900 ~1 100 11.97 10.38 -13.28
1 100 ~1 700 18.46 19.36 4.88
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Fig. 13 Structural layout of system
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Fig. 14 Qualification test of solar simulation
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Fig. 15 Irradiance non-uniformity test distribution

®3 BRAHHENLHSE

Tab.3 Irradiance non-uniformity test data

i A B D E F
HL I/mA 152.7 154.8 156.7 153.6 155.5 156.9
fr G H J K L
LT I/ mA 158.2 157.1 154.6 157.5 157.8 153.1
(a=s M N p
LT I/ mA 154.0 156.3 156.6 153.9
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Tab.4 Irradiance temporal instability test data

L 1 2 3 4 5 6
HLU I/ mA 157.6 157.4 157.2 157.3 156.9 157.1
WAL 7 8 9 10 11 12
HL I/mA 157.2 157.0 157.3 157.3 157.0 156.8
U 13 14 15
HLIE I/mA 157.1 157.0 157.4
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