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Characterization of Electrically Conductive Adhesives for
Shingled Array Photovoltaic Cells
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ABSTRACT: The interconnecting shingled solar cells method shows extremely high ratio active area per total area and has the excellent
potential for high power PV (photovoltaic). Compared to the conventional module, it can have much more active area due to busbar-free
structure. The properties of ECA (electrically conductive adhesives) are significant to fabricate the shingled array PV since it should be
used in terms of electric and structural connection. Various ECA were tried and characterized to optimize the soldiering conditions. The
open circuit voltage of shingled array cells showed a three-fold increase and efficiency was also increased by 1.63%. The shingled array
cells used in CE3103WLYV showed the highest power and in CA3556HF the lowest curing temperature and very fast curing time.
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Subscript

Isc : short circuit current
Jsc : current density

Voc : open circuit voltage
FF : fill factor

mPa-s : millipascal-second

RPM : revolutions per minute
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Fig. 1. A schematic of shingled array PV cells
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Fig. 2. Top views of laser-scribed solar cells ; scan speed 100
mm/s (a), 1,300 mm/s (b), 2,500 mm/s
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Fig. 3. Cross-section views of laser-scribed solar cells ; the
number of scribing process 10 times (a), 20 times (b),
30 times (c), 40 times (d)

Table 1. Comparison between cell performances of the conven-
tional cell (6 inch) and shingled array cell (6 inch)
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Fig. 4. Efficiency variation of shingled array cells with increase
of curing time. Curing temperature and RPM was fixed

Classification | Conventional cell | Shingled array cell at 150°C and 60, respectively
(6 inch) (6 inch)
Short circuit current 9.7758 31188 Table 2. Viscosity-comparison between ECAs
Short (:(ilsgLJ:)current Classification Viscosity Unit
density (due, AlcT) 39.9827 13.2287 EL-3653 ~13,000
Open circuit voltage 0.6529 1978 CE3103 ~20,000
(Voc, V) CA3556 ~35,000 mPa-s
Fill Factor (%) 69.5281 75.6212 EL-3653 ~40,000
Efficiency (%) 18.15 19.78 CE3103 ~45,000
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Fig. 5. Efficiency variation of shingled array cells with the
increasing curing-temperature. Curing time and RPM
was fixed at 2 min and 60, respectively
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Fig. 6. Efficiency variation of shingled array cells with the
increasing injection-rate. Curing temperature and time
was fixed at 150°C and 2 min, respectively
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