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Abstract

Modules using 6 inch cells have problems with loss due to empty space between cells. To solve
this problem made by shingled structure which can generate more power by utilizing empty
space by increasing the voltage level than modules made in 6inch cell. Thus, in this paper, the
c-Si cutting cells were produced using nanosecond green laser, and then the ECA was sprayed
and cured to perform cutting cell bonding. Three types of ECA materials (B1, B2, B3) with Ag
as the main component were used, and experimental conditions varied from 5 to 120 seconds of
curing time, 130 to 210°C of curing temperature, and 1 to 3 of curing numbers. As a results of
experiments varying curing time, B1 showed efficiency 19.88% in condition of 60 seconds, B2
showed efficiency 20.15% in 90 seconds, and B3 showed efficiency 20.27% in 60 seconds. In
addition, experiments with varying curing temperature, It was confirmed highest efficiency that
20.04% in condition of 170°C with B1, 20.15% in condition of 150°C with B2, 20.27% in
condition of 150°C with B3. These are because the Ag particles are densely formed on the
surface to make the conduction path. After optimizing the conditions of temperature and curing
time, the secondary-tertiary curing experiments were carried out. as the structural analysis,
conditions of secondary-tertiary curing showed cracks that due to damp heat aging. As a result,
it was found that the ECA B3 had the highest efficiency of 20.27% in condition of 60 seconds of
curing time, 150°C of curing temperature, and single number of curing, and that it was suitable
for the manufacture of Solar cell of shingled structure rather than ECA B1 and B2 materials.

Keywords: 23 A(Cutting cell), 244 A2 &Y =](c-Si solar cell), ECA(Electrically
Conductive Adhesive), @3+ A (Damp heat aging)
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Table 1 Specification of ECA material

Bl B2 B3
Volumetric resistance (£2-cm) 0.0025 0.0001 0.00007
Ingredient silver silver silver
Storage method Refrigeration storage Refrigeration storage Refrigeration storage
Thawing method 1 hour room temperature 1 hour room temperature 1 hour room temperature
Minimum curing time 10 sec 1 min 1 min

115 ~ 120%9] sIA7S 7hHsH.oH,
AslEls 13]2 1A, 130 ~ 210CE

. 1
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Fig. 1 Graph of efficiency change with varying time and surface structure SEM image of ECA B1

(2) ECA B2
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Table 3 Efficiency changes with varying time of ECA B2
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Fig. 2 Graph of efficiency change with varying time and surface structure SEM image of ECA B2

(3) ECA B3
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Table 4 Efficiency changes with varying time of ECA B3

5 sec 10 sec 15 sec 20 sec 30 sec 60 sec 90 sec 120 sec
Efficiency (%) X X X 19.43 197 | 2027 | 1994 19.49
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Fig. 3 Graph of efficiency change with varying time and surface structure SEM image of ECA B3
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Table 5 Efficiency changes with varying temperature of ECA B1

130°C

150°C 170°C 190°C 210°C

Efficiency (%) 19.84
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Fig. 4 Temperature specific efficiency graph and SEM images in ECA B1
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Table 6 Efficiency changes with varying temperature of ECA B2

130°C 150°C 170°C 190°C 210°C
Efficiency (%) 19.14 | 20.15 | 19.89 19.45 19.26

S
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851 130°C 150°C 170°C 190°C 210°C
b mCuring terr:;irature ('C)m ”
Fig. 5 Temperature specific efficiency Graph and SEM images in ECA B2
(3) ECA B3
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Table 7 Efficiency changes with varying temperature of ECA B3

130°C 150°C 170°C 190°C 210°C
Efficiency (%) 19.67 | 2027 | 19.64 19.43 1931
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Fig. 6 Temperature specific efficiency graph and SEM images in ECA B3
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Fig. 7 Surface structure changes by varying number of curing in ECA B1
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Fig. 8 Surface structure changes by varying number of curing in ECA B2
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Fig. 9 Surface structure changes by varying number of curing in ECA B3
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