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Abstract: The flexible patterned cover film was made by a simple solution coating process using polymethyl meth-
acrylate (PMMA) solution with glass beads. The effect of patterned cover film on the efficiency of solar cell has been
investigated. It was found that the relative solar cell efficiency increased up to 3.4% with the incident light angle between
0-90° by the sphere shape of glass bead coated on the film surface. This was understood that the loss of transmittance
and scattering due to the light directional dependency on solar cell were minimized because the light entered glass beads
normal to its surface regardless of incident light angle. The maximum relative solar cell efficiency was achieved when
glass bead shape on the film is hemisphere and the relative efficiency increased with increasing the amount of glass bead
on the film surface. However, too much glass beads on the film surface resulted in the lower relative solar cell efficiency
due to the lowering of transmittance as well as the occurring of light interference.
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Figure 1. Glass bead distribution on patterned film: (a) optical
image (top view); (b) glass bead covered area (bead diameter: coat-
ing thickness=2:1).
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Figure 2. Glass bead surface morphology on patterned film: (a)

optical image (side view); (b) glass bead covered area (resin:
bead=6:4).
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Figure 3. Effect of glass bead content on the optical properties of
patterned film; (a) total transmittance; (b) reflectance and absor-
bance; (c) haze.
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Figure 4. Effect of glass bead shape on the optical properties of pat-
terned film; (a) total transmittance; (b) reflectance and absorbance;
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Figure 5. Light scattering patterns of glass bead patterned film by
different incident light angle.
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angle: (a) effect of bead content; (b) effect of bead shape on pat-
terned film.
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Figure 7. Relative solar cell efficiency as a function of incident light

angle: (a) effect of bead content; (b) effect of bead shape on pat-
terned film.
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