Current Photovoltaic Research 2(2) 63-68 (2014) pISSN  2288-3274

HIIh] 24

o
2

XME0t ZZE HHYMX| 2E0| Snail trail 2 A2
gux" - ox8” - e - HiE®

REZALY, Al 463-816
, MAIEEHTH, Al 463-816
IS e, MEAl, 151-744

20
M

Non-destructive Analysis of Snail Trail on Silver Grid Line
in PV Module

Dajung Kim" - Namsu Kim"* - Kyung-Jun Hwangl) - Ju Ho Lee” - Sinyoung Jeongs) - Dae Hong Jeongs)
YComponents & Materials Physics Research Center, KETI, Seongnam-si, 463-816
2)Reliability Technology Research Center, KETI, Seongnam-si,463-816
*Department of Chemistry Education, Seoul National University, Seoul, 151-744

ABSTRACT: In recent years, discoloration defects, called as snail trail, have been observed at many crystalline photovoltaic modules
after a period of time ranging from several months to several years after initial installation. It has been reported that this phenomenon
doesn't impact on the performance of photovoltaic modules, but it can be detected through simple visual inspection. The origin and
detailed mechanism for the formation have not been identified. In this study, non-destructive analysis by Raman spectroscopy has been
carried out to investigate the origin of this phenomenon. In parallel, destructive analysis by scanning electron microscopt and
transmission electron microscopy was also performed in order to confirm the results from non-destructive method. Through the extensive
analysis, it was found that the main cause for discoloration is the formations of Ag,CO3 and AgC,H30,. Detailed mechanism for the
formation of these particles was indentified through systematic studies.
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Nomenclature 1LME
AgCO;  : silver carbonate E|oFA 2] Eof| A] BRI E]= snail trail SA || tjsiA] mke
AgCH:0; : silver acetate e ARl ot A 412 2431 QIeH Y. Snail rail B2, 2
4 AR BRI 2] Ag grid o) AR O 2, AA7EA] A
Subscript ol 2 gl gLk, &M Bl BT 5 S W T
S| Hol B2 AR B P A] B A AR RS2 Eo)
SEM : scanning electron microscopy U o7} 275} ek o] 23t snail trail FARS RE-S A3
TEM : transmission electron microscopy 3h 5 o 3.0 w14 Alolo] A WS B E]o]] 1 9)
EDS : energy disoersive spectroscopy oY, 1R olo]| el o] WEkE] uFE %) 2] OkS- A}S)

XRD : x-ray diffraction
EVA : ethylene-vinyl acetate

EL : electroluminescence
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