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ABSTRACT: This study was on electrode design for the realization of a solar cell that combines electrode formation and module
integration process to overcome printing limitations. We used the passivated emitter rear contact (PERC) solar cell. Wafer size was
156.75 mm X156.75 mm. The fabricated cell results showed that the open-circuit voltage of 649 mV, short-circuit current density of 36.15
mA/cm’, fill factor of 68.5%, and efficiency of 16.06% with electrode conditions the 24BBs with the width 190 pum and 90FBs with the
width 45 um. For improving efficiency, the characteristics of the solar cell were checked according to the change in the number of BBs
and FBs and the change in line fine width. It is confirmed that the efficiency of the solar cell will be improved by increasing the number
of FBs from 90 to 120, and increasing the line width of the FBs by about 10 um compared to the manufacturing solar cells.
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Fig. 1. Solar cell structure diagram to apply electrode formation
and solar cell module integration technology development

Table 1. (a) Design conditions for variable number and line width
of busbar and fingerbar electrodes for optimizing fingerbar
conditions

Table 2. Basic parameters for electrode optimization of solar
cells by using Griddler 2.5 pro for electrode formation
and solar cell module integration

Input parameters

Finger sheet resistance 3mQ/sq
Busbar sheet resistance 3m/sq
Finger contact resistance 0.11 ~ 200 mQ/cm?
Emitter sheet resistance 92.78 Q/sq

BusBar (BB) FingerBar (FB)

no. of BB no. of FB

12 | 16 | 20 | 24 | 80 | 90 [ 100 | 110 [ 120

Width of BB (mm) Width of FB (um)

019 | 35 [ 40 45 | s0 | 55

Table 1. (b) Design conditions for variable number of electrodes
and line width for optimizing busbar conditions

BusBar (BB) FingerBar (FB)
no. of BB no. of FB
8 | 12 | 16 20 | 24 [ 120
Width of BB (mm) Width of FB (um)
014 | o019 | 023 027 | 031 | 45
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Fig. 2. Solar cells (a) fill factor and (b) efficiency properties
according to contact resistance component of the finger
bar by fixing the front electrode with 24 busbars (line
width: 190 um) and 90 fingerbars (line width: 45 um)
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Fig. 3. Solar cell I-V characteristics with electrode formation
and solar cell module integration technology applied
with front electrode 24 busbars (line width: 190 um), 90
finger bars (line width: 45 um)
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Fig. 4. Solar cell efficiency according to changes in the number
of busbars with a line width of 190 um and fingerbars
with a line width of 45 um
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Fig. 5. Solar cell efficiencies according to the number of bus
bars and line width under the condition of 120 finger
bars (line width 45 um) at optimal points
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Fig. 6. Solar cell efficiencies according to changes in the number
of fine line width 0.19 mm busbars and finger bars
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