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A Study on the Near Infrared Ray Wavelength Conversion Film for Improving
Conversion Efficiency of Solar Cell
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Abgtract: The amount of electric power for photovoltaic power generation depends on the location of the power plant
and the direction of solar cell. The solar cell controls the generation of solar power plants. Therefore, the structure of
solar cell, manufacturing method, and optic technology were factors contributing to increased solar cell efficiency;
however, the technical limit has been reached. Herein, we propose a new method to increase the solar cell efficiency
using a wavelength conversion technology that converts ultraviolet and infrared rays, which are not effectively used in
solar cells, into effective wavelength of solar cell. We used fluoride Na(Ca)YF, phosphor for wavelength conversion.
Then, a wavelength-conversion fluorescent paste, prepared using an organic-silicon binder, was used to prepare a film
that was applied to Si solar cells. It was confirmed that conversion efficiency improved by 5% or more.
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Fig. 3. Wavelength conversion phosphor paste.

Fig. 4. Si Solar Cell applied wavelength conversion sheet.
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Fig. 5. X-ray diffraction result of inorganic phosphor
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Fig. 7. SEM result of organic-S binder. (8) surface and (b) cross.
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Fig. 8. Transmittance result of wavelength conversion film.

Table 1. Pencil bran result of wavelength conversion film.

Sample Result Experimental method
1 9H KS M 1SO 15184:2013
2 9H KS M 1SO 15184:2013
3 9H KS M 1SO 15184:2013
4 9H KS M 1SO 15184:2013
5 9H KS M 1SO 15184:2013

Table 2. Result of solar cell applied wavelength conversion film.

Sample Voc [mV] Isc [A] Efficiency [%]
SO 550.372 7474 13.236
S1 548.759 7.864 13.858
S2 579.131 7.647 14.249
S3 579.351 7.734 14.190
A 544.423 7.664 13.346
S5 542.288 7.863 13.495

Average 558.790 7.754 13.828

8

Intensity(au)
§

Fig. 9. Spectrum analysis of wavelength conversion film.
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