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Fabrication of Lightweight Flexible c-Si Shingled Photovoltaic
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ABSTRACT: Lightweight and flexible photovoltaic (PV) modules are attractive for building-integrated photovoltaic (BIPV)
applications because of their easy construction and applicability. In this study, we fabricated lightweight and flexible c-Si PV modules
using ethylene tetrafluoroethylene (ETFE) front cover and shingled design string cells. The ETFE front cover instead of glass made the
PV modules lighter in weight, and the shingled design string cells increased the flexibility. Finally, we fabricated a PV module with a
conversion power of 240.08 W at an area of 1.25 m’ and weighed only 2 kg/ m’. Moreover, to check the PV module’s flexibility, we
conducted a bending test. The difference of conversion power between the modules before and after bending shown was only 1.7 W,
which showed a power reduction rate of about 0.7%.
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Fig. 1. Schematic of the lightweight flexible c-Si shingled
photovoltaic modules
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Fig. 3. (a) Images of shingled string cell and (b) flexibility of
shingled string cell, (c) conversion power of shingled

string cells
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Fig. 4. (a) Photo and EL Images of flexible c-Si shingled
photovoltaic modules, (c) |-V curve of flexible c-Si
shingled photovoltaic modules
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Fig. 5. (a) Photo Images of flexible c-Si shingled photovoltaic
modules, (b) Conversion power of flexible c-Si shingled
photovoltaic modules after banding tests. Inset: Weight
of flexible c-Si shingled photovoltaic (c) EL Images of
flexible c-Si shingled photovoltaic modules after banding
tests
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