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Figure 1. Bare glass structure and anti—glare glass
structure, (a) Bare glass structure, (b) Anti—
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Figure 2. Equipment image of micro blaster.

Bare glass

Anti—glare glass

Figure 3. Cross section view of bare glass and anti—

glare glass structure. glare glass,
Table 1. Anti—glare glass fabrication condition,
Micro blaster HF etching
Substrate Al,03 Powder Scan speed Pressure Distance Time Time
3 min,
100 kPa,
. 20 cm/s, . 4 min,
Soda—lime glass 50 pum 200 kPa, 3 cm 1 time .
60 cm/s 4 min 30 sec,
300 kPa

5 min
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Figure 5. Process flowchart of single—crystal silicon
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Table 2. Average reflectance of anti—glare glass according to various treatments.

Scanspeed (cm/s) 20

60

Pressure (kPa) 100 200

100 200 300

HF time (min) 4 45 5 4 45 5 4

5 4 45 5 4 45 5 4 45 5

Reflectance (%) 10,20 10.41 10,27 10,14 10.20 10,28 10,17 9.95 10,40 10,01 10,26 10,14 9,60 10.03 10.26 9.55 10,17 10,22

Reflectance of bare glass : 10,55%

Table 3. Average transmittance of anti—glare glass according to various treatments.

Scanspeed (cm/s) 20

60

Pressure (kPa) 100 200

100 200 300

HF time (min) 4 45 5 4 45 5 4

5 4 45 5 4 45 5 4 45 5

Transmittance (%) 83.7 83.6 84.2 85,0 84.2 83.6 852 83.6 83.4 86.1 83.8 84,0 859 853 839 86,7 858 84.3

Transmittance of bare glass :

86.42%

603052 WD1l.1lmm 15.0kV x1.5k

Figure 6. SEM image of anti—glare glass.
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Figure 7. Reflectance graph of bare glass and anti—
glare glass.
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Figure 8. Reflectance comparison of bare glass and
anti—glare glass according to light incidence
angle.
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Figure 9. Reflectance comparison of bare glass, front
and back anti—glare glass according to light
incidence angle.
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Table 4. Average reflectance of bare Si wafer and in—
verted pyramid texturing Si wafer with and
without anti—reflection layer deposition.

Bare Si  Inverted pyramid ARC Bare ARC textured
wafer  texturing Si wafer  Si wafer Si wafer
37.98% 28.28% 16.61% 10,82%

Table 5. Comparison of bare solar cell and inverted
pyramid solar cell,

Inverted pyramid

olar cell type Bare solar
Parameter cell

solar cell

sample size (cm?) 2.25 2.25
Voe (V) 0.4 0.4
L (mA) 64.29 82.14

FF (Fill Factor) (%) 31.15 57
R (Q) 6.56 4,98

R () 70.1 89.5
Efficiency (%) 3.55 9.31
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Figure 10. Reflectance of bare glass and anti—glare
glass made 3 min and 4 min of etching time
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Table 6. Efficiency comparison of samples.
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Sample (a) Bare solar cell (b) Inverted pyramid solar cell
Angle Bare glass Anti—glare glass Bare glass Anti—glare glass
40° 2,112 2.349 4,406 5.365
50° 2.154 2.365 6.332 7.012
70° 2.796 2.896 7.315 7.966
90° 3.06 3.069 9.037 9.255
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Currently, solar module is using the two methods such as a glass-filled method or a
super-straight method. The common point of these methods is to use glass structure on the
front of solar module. However, the reflectance of the solar module is high depending on
the height of the incident sunlight due to the flat surface of the module front glass. Purposed
to solve these problems, AG (anti-glare) structures were formed on the glass surface. Next
is fabrication methods of AG structure. First, uneven structure made by micro blaster
equipment was dipped in Hydro-fluidic acid (HF) acid. HF acid process was carried out
to remove particles and to make high transmittance. The reflectance and transmittance of
the anti-glare glass was compared to those of the bare glass. The reflectance of anti-glare
glass decreased approximately 1% compared with bare glass. The transmittance of anti-glare
glass was smilar to bare glass. According to the sample angle, the difference of the reflectance
between bare glass and the anti-glare glass was about 19%. Isc and efficiency value of
anti-glare glass on bare solar cell appeared about 3.01 mA and 0.228% difference compared
with bare glass. Anti-glare glass on textured solar cell appeared about 9.46 mA and 0.741%
difference compared with bare glass. As a result, the role of anti-glare in the substrate is
to reduces the loss of sunlight reflected from the surface. In this study, therefore, AG structure
on the solar cell was used to improve the efficiency of solar cell.
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