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The Optimimum Gel Content Characteristics for Cell Cracks Prevention in PV Module
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Abstract - To survive in outdoor environments, photovoltaic lm] 350 14 [9/Wpl
modules rely on packaging materials to provide requisite durability. 12
We analyzed the properties of encapsulant materials that are 300
important for photovoltaic module packaging. Recently, the thickness
of solar cell gets thinner to reduce the quantity of silicon. And the
reduced thickness make it easy to be broken while PV module
fabrication process. Solar cell’s micro cracks are increasing the

breakage risk over the whole value chain from the wafer to the 150 I 6
finished module, because the wafer or cell is exposed to tensile stress I I

1 T wafer thickness [um] 12
& silicon consumption [g/Wp]
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during handling and processing. This phenomenon might make PV 100 4
module’s maximum power and durability down. So, when using thin
solar cell for PV module fabrication, it is needed to optimize the 50 2
material and fabrication condition which is quite different from normal
thick solar cell process. Normally, gel-content of EVA sheet should ° s P 006 g ETP—— o0 °
be higher than 80% so PV module has long term durability.  But EX): EPIA “Solar Generation 1V 2007
high gel-content characteristic might cause micro—crack on solar cell.
In this experiment, we fabricated several specimen by varying curing <8 1> o] AL2Eut EfYHX| FHI2| W3t
temperature and time condition. And from the gel-content
measurement, we figure the best fabrication condition. Also we -~ o g o 2 (3272 5) A%
examine the crack generation phenomenon during experiment. HHTAR 2372 TELT S/ e
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2.1 PV& EVA Sheet
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2.3 Gel Content &3
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<E 1> Gel content ZHE DEMNZ 23

—9—_._ o \_]_' - [elate) =
=[] *3Hmin] [mmHg]
Pumping 110 5
Slow Press 110 600
Standard Press 110 50
Fast Press 110 50
RS 125 3
Curi A Z2H 125 6
R 135 3
(Press 735 4w 135 6
Hold) 5755 145 3
A =69 145 6
<E 2> Gel content &3 Z1
o] %7 EVA Ay = Gel
FA(g) 2245 A(g) | F F7(g) | content (%)
NERL] 1.6672 2.0023 3.2507 7197
A& 29 1.6586 2.0001 3.3867 86.40
A& 39 1.6523 2.0033 34973 92.10
A& 49 1.6549 2.0010 35217 93.74
A& 59 1.6547 1.9997 35349 94.02
A= 6H 1.6371 1.9997 35192 94.12
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