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Abstract: Interest and investment in renewable energy have increased worldwide, highlighting the need for renewable energy. Solar

energy was the most promising energy of all renewable energy sources, and it has the highest investment value. Because

photovoltaics require a certain amount of area for installation, high density and high output performance are required. Shingled

module is a promising technology in that they are featured by higher density and higher output compared to the conventional modules.

Shingled technology uses a laser scribing to divide solar cells that are to be bonded with electrically conductive adhesive (ECA) to

produce and connect strings, which has a higher output in the same area than the conventional modules. In the process of producing

solar modules, metal ribbons are used to interconnect cells, but they are also needed for string connections in shingled solar cells.

Accordingly, in this study, we researched the interconnection that best suits the connector that joins the string to the string. The

module outputs produced under the conditions of the string interconnection were compared and analyzed.
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Bus ribbon

Fig. 1. Method of interconnection (a) conventional and (b) shingled PV module.
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Fig. 3. Photo of the shingled PV module.
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Fig. 4. Dependence of the soldering temperature on the cell strips
efficiency.
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Table 1. Comparison of the output power of shingled PV module
having different string connectors.

Type-1 Type-2 Type-3

Sub-module output

127.1
(W)

120.3 127.6

Table 2. Effects of the width and thickness of metal ribbon on the
output characteristics of the shingled module.

Module-A Module-B Module-C
Connector
Type-3 Type-1 Type-1
type
4 mm (width), 6 mm (width), 6 mm (width),
Connector
di R 0.15 mm 0.1 mm 0.15 mm
imension
(thickness) (thickness) (thickness)
Output (W) 164 164.1 165.4

Fig. 5. Bending characteristics of divided cell strips: (a) type-1, (b) type-2, and (c) type-3.
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