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Fabrication of Shingled Design Solar Module with Controllable
Horizontal and Vertical Width
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ABSTRACT: Recently, the installation of photovoltaic modules in urban areas has been increasing. In particular, the demand for solar
modules installed in a limited space is increasing. However, since the crystalline silicon solar module’s size is proportional to the solar
cell’s size, it is difficult to manufacture a module that can be installed in a limited area. In this study, we fabricated a solar module with
a shingled design that can control horizontal and vertical width using a bi-directional laser scribing method. We fabricated a string cell
with a width of 1/5 compared to the existing shingled design string cells using a bi-directional laser scribing method, and we fabricated
a solar module by connecting three strings in parallel. Finally, we achieved a conversion power of 5.521 W at a 103 mm X 320 mm area.

Key words: Building integrated photovoltaics, Shingled, Designable solar module, Crystalline silicon solar cell, Electrically conductive
adhesive
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Fig. 1. Schematic of Shingled design solar string cells with
controllable horizontal and vertical width of solar modules
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Fig. 2. (a) Top and (b) cross sectional SEM images of the
separated solar cells
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Fig. 3. (a) Photo amd EL images of shingled design string cells.
(b) Conversion power distribution of 12 string cells. Inset:
I-V curve of shingled design string cell
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Fig. 4. (a) Photo amd (b) EL images of shingled PV modules with
controllable horizontal and vertical width. (c) I-V curve of
shingled PV modules with controllable horizontal and
vertical width
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