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Abstract: As the demand for new and renewable energy increases due to the depletion of fossil fuels, solar power generation, a

core energy source for new and renewable energy, requires research on solar modules for high output power generation. In this

paper, the electrical characteristics of solar cell strip at the edge and in the center of single-crystal silicon having a semi-square

shape were analyzed. The cell strip located in the center showed the efficiency increase by 0.26% compared to the cell strip at

the edge of the solar cell. A shingled photovoltaic module was manufactured for each cell strip. As a result, the output power of

the module using the cell strip located in the center was higher by 0.992%.
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Fig. 1. (a) Front and (b) back electrode structure single crystal silicon
solar cell.
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Fig. 2. Laser scribed lines for single crystal silicon solar cell.
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Table 1. Comparison of solar cell characteristics before and after
dividing.

Measured characteristics

Parameter Full cell Divided Divided
center cell edge cell
Isc (A) 9.402 2.425 2.342
" 38.466 39.454 38.527
sC Cm
Jse (mA/OM) (£0.267) (£0.338) (£0.304)
Voe (V) 0.676 0.672 0.672
FF (%) 78.157 77.660 77.488
20.329 20.592 20.135
1 0,

Efficiency (%) 1 103, (£0.255) (£0.429)
Vom (V) 0.563 0.558 0.559
Iom (A) 8.829 2.266 2.191

Rs (mQ) 5.464 22.855 23.601
Ren (mQ) 40.290 260.435 613.616
Io (4R) 0.183 0.217 0.587
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Fig. 3. Dark J-V characteristic curve of reverse saturation current.
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Fig. 4. (a) EL image of full cell and (b) comparison El image: edge
cell vs center cell.
Fig. 5. Mini photo of shingled module edge (a) center and (b) cell

strip.

Table 2. Comparison of electrical characteristics of shingled photovoltaic module with center and edge cell strip.

Module 1 Module 2
Parameter
Edge-1 Edge-2 Edge-3 Center-1 Center-2 Center-3
Voe (V) 2143 214.2 214.9 214.1 213.4 213.8
Isc (A) 2.184 2.182 2.190 2.214 2.209 2.205
FF (%) 78.896 78.974 78.466 78.683 79.104 79.126
Vom (V) 177.7 177.8 177.2 177.1 177.4 177.8
Iom (A) 2.078 2.076 2.084 2.106 2.102 2.098
Prax (Wp) 369.184 369.081 369.284 372.995 372.918 373.095

CTM loss [%] -4.072 -4.098 -4.046 -3.081 -3.101 -3.055
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