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We report on a process for fabricating anti-glare surface textures
for PV module glass using a hybrid approach that combines laser
texturing and wet chemical etching. This texture scatters The optical properties of the textured glass sample are characterized using
reflected light and thus significantly reduces glare. In addition, bidirectional reflectance distribution function (BRDF) measurements.

the textured surfaces exhibit a reduction in total reflectance,

Optical Characterization Results
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which is particularly pronounced at high angles of incidence, -
compared to an untreated glass surface. The combination of untextured
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these two properties is highly desirable for the integration and - ’
acceptance of PV in urban environments such as BIPV. §§ 10°
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B Planar and uncoated PV module glass surfaces exhibit a reflectance of 270 L0-3 |
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in a PV module and results in a significant degree of glare. BRDF /sr—! BDRF /sr~! polar angle 6 /°
® Qur goal is to:

a. Reduce glare by scattering the specular reflection

b. Reduce total direct-hemispherical reflectance

m Both aspects are already addressed industrially by applying a texture or a The glare is assessed by determining the amplitude of the specular retlectance
coating to the front surface of the module glass. peak. For the textured glass, the reflectance amplitude is reduced by a factor of
B We present a maskless, hybrid texturing process that involves a fs-laser > 1000 and the reflected light is scattered over a wide solid angle.

structuring step (a) and subsequent wet chemical etching using a

o . ®m For low angles of incidence, the
hydrofluoric acid solution (b).
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Modern anti-reflective coatings ncident angle / °

(ARCs) still outperform our
texture in terms of improving
module efficiency [2].

b) after HF etching »

Optimizing the Process Throughput

B Using a prototyping process, we are able to produce samples of up to
. . 150 x 150 mm? in approximately 40 minutes.
Geometric Propertles of the Texture m We are currently investigating the use of high power lasers, interference

263,93 optics (DLIP), diffractive optics and polygon scanners for process acceleration.
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S T | o N We have demonstrated an etching assisted laser machining process for
A S B I | It —60 fabricating anti-glare surface textures on PV module glass, which have
%:zz ~70 shown effective anti-glare properties while reducing the reflection losses by
E 6o - ~ 40 %, thereby increasing module efficiency. We are investigating
R T S 175.44 262.9 350.62 methods to accelerate the process and expect to achieve industrially
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distance / pm relevant throughput.
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