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101 LumiSun-50™ Solar Simulator A+A+A+ vs. AM1.5G Solar Reference
High Spectral Coverage and Low Spectral Deviation
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Spectral Irradiance pW/cm?-nm
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Wavelength [nm]

— LUMIiSun-50™ Measured — AM1.5G Solar Reference

Figure 1: Comparison of AM1.5G Solar Reference Spectrum and 10I's LumiSun-50™ Solar Simulator, Class A+A+A+,
illustrates outstanding spectral match obtained with 35 LED wavelengths over 300 to 1200nm.
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Solar Simulator Comparison Class AAA 400nm-1100nm
10l LumiSun-50™is Class A+A+A+ (300nm - 1200nm)

Spectral Coverage
95%

*
o 101 LumiSun-50™

o Competitor A
25x25mm

® Competitor B

160 x 160mm
a

Competitor C

Spectral Deviation

& Competitor D
(Xenon)

o Competitor E
50.8 x 50.8mm

*|0! LumiSun-50™ also has best Spectral Deviation (<15%) for broader 300nm-1200nm

Figure 2: 101 LumiSun-50" has excellent spectral coverage (100%) and spectral deviation (< 9%)
which ensure high accuracy in testing and research.
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LED Die Bin 645-650nm
Drive | Board |Radiometric| Decrease
Current| Temp. Flux in fluxvs. | Peak . |Center A
[A] [C] [mW] |20°Ccase | [nm] [nm]
20 917 0% 645.4 644.1
25 889 3% 646.1 644.8
30 877 4% 646.9 645.6
40 845 8% 648.7 647.0
50 813 11% 650.0 648.4
60 777 15% 651.7 649.9
70 739 19% 653.1 651.3
80 699 24% 654.7 652.7
85 676 26% 655.7 653.5

Rrlr(krlkrlRrlRr R~

Table 3: As board temperature increases, LED die output decreases,
wavelength shifts longer, and FWHM broadens.
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Power Spectrum for one LED die [mW/nm] vs.
Board Temperatures 20°C, 60°C, and 85°C
1.0A Drive Current LED die bin 940-945nm

/ peak 2. 945nm

peak .. 957nm

peak 2. 965nm

Power Spectrum [mW/nm]

T T 1 T

900 925 950 975 1000 1025 1050 1075
Wavelength [nm]

= Power Spectrum [mW/nm] 20°C board
= Power Spectrum [mMW/nm] 60°C board
—— Power Spectrum [mW/nm] 85°C board

Figure 3: Peak wavelength shifts longer with increase in board temperature for this 940nm LED die.
This illustrates the need for good thermal management to achieve spectral stability.
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Normalized Power Spectra [mW/nm] vs. Normalized Power Spectra [mW/nm] vs.
Drive Current [A] for UV LED die 370nm Drive Current [A] for NIR LED die 940nm

p;

Drive Drive Peak A . ——
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1.00 ' 1.00 845

0 4]
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— Power Spectrum [mW/nm] 370nm @ 0.05A = Power Spectrum [mW/nm] 940nm @ 0.05A
= Power Spectrum [mW/nm] 370nm @ 0.50A = Power Spectrum [mW/nm] 940nm @ 0.50A
Power Spectrum [mW/nm] 370nm @ 1.00A Power Spectrum [mW/nm] 940nm @ 1.00A

Figure 4: Spectral shift as a function of drive current for UV LED die and NIR LED die. Higher drive currents
cause a shift to shorter peak wavelength for the UV and a shift to longer peak wavelength for NIR.
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Intensity Change and Non-Uniformity with Distance from Nominal lllumination Plane
(5x5 grid per IEC 60904-9 Ed. 3 2020-09) 52 mm x 52 mm area
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