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ABSTRACT: Solar energy had become the main energy industry of renewable energy along with hydroelectric power generation. One
of the technologies that contributed to the popularization of photovoltaic power and the decrease in the unit price of photovoltaic
modules was the large-area solar cell. However, as the area increased, the light receiving area increased and the current value increased
accordingly. Since power loss occurs when the current value was large, the number of busbar was increased to increase the current
collection rate, and a technology to lower the current value through half-cutting was developed. The bus bar of the solar cell served as
a passage through which the generated current was transmitted. This was because when the number of busbar decreases, the moving
distance of electrons increased, so the amount of power generation decreases and when it increases, shadows occured. An important
aspect of the electrode design was the optimal balance of these busbars and number of fingers. Therefore, in this study, the characteristics
of the solar cell according to the number of front bus bars of the large-area solar cell were simulated using Griddler 2,5 pro. After selecting
the number of busbar with the best characteristics, the difference was compared by varying the number of fingers and a better direction
for the number of cutting was presented.

Key words: Large area, Multi busbar, Short circuit current, Cutting, Simulation

Nomenclature 1LME
Area : AR W2, cm?
Pm: &2, W o LA 4o Wl el o] ALY o149 25
Isc : 2} 1%, ofU14] Ake) 0. Ahe] ot eyl 742 shetat Al g
Voc : 7I{ A, V = 7H-8 Bl ol HgE glem A oF 54% Q1 575GW
Vmp : HfEH -,V O] A5t A7} el et o] 2t B =g Ab o) ' of) 7] ok
Imp : Zh &= A7, 7165 T Shs AR 9] i Astotk 7| Eof| ARg-SH
FF : Fill Factor, % M2 (15.675 x 15.675 cm”) AFo]| =7} oid M6 (16.6 x 16.6 cm’)
Eff: &8, % o]4F] M10 (18.2 x 18.2 cm®), M12 (21.0 x 21.0 cm®) AFo] 2.€]
AR EE E9S =4 54100 BOS (balance of system)
Subscript H|- 82 AZAIZH: o= A2 Q] AvtE 5201 20241d o] 5o
BOS : balance of system L M6 o4+e] B FA] g0 oF 97%2 oAk, 811
PERC : passivated emitter and rear cell AR R Aok A STk AR E RES HE &
CTM : cell to module A= o]od] 4= Qlt}. tfHA B YFHAE2 A7 +HES =0I

7] Y5} == Multi busbar €] 2] half-cut A= Tj&1 0.2 AJAF
P, Multi busbar Fejst 5= E A2 Q)52 Aedl= 5
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Table 1. Input parameters used in simulation

Simulation Input Parameter

Busbar sheet resistance (mQ/sq) 2.82
Finger sheet resistance (m€2/sq) 2.82
Finger contact resistance (mQ/sq) 3
Emitter sheet resistance (€2/sq) 85
Passivated area-J01 (fA/cm?) 62
Passivated area-J02 (nA/cm?) 3
Metal contact area-J01 (fA/cm?) 664
Metal contact area-J02 (nA/cmz) 3
JL, non-shaded area (mA/cmZ) 415

(c) Designed drawing

Fig. 1. Solar cell provided by the manufacturer and the designed
solar cell drawing

Table 2. M12 characteristic values provided by manufacturer
and values extracted by simulation

Parameter M12
Simulation AOLI solar Ds newenergy
Voc (V) 0.69 0.69 0.68
Isc (A) 17.81 18.13 18.24
Vmp (V) 0.59 0.59 0.58
Imp (A) 16.97 17.15 17.39
Pm (W) 10.06 10.05 10.05
FF (%) 82.11 80.71 81.3
Eff (%) 22.81 22.8 22.8
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Fig. 2. Multi busbar solar cell half cut drawing
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Table 3. Half cut solar cell characteristics according to the
number of busbar

M12
Parameter
10 11 12 13 14
Area (sz) 22048 | 220.48 | 220.48 | 220.48 | 220.48

Voc (V) 0.69 0.69 0.69 0.69 0.69

Isc (A) 8.915 8.911 8.907 8.902 8.898

Pm (W) 5.023 5.025 5.027 5.026 5.026

FF (%) 81.94 82.01 82.09 82.13 82.17

Eff (%) 22786 | 22.793 | 22.801 | 22.798 | 22.796

Table 4. Half-cut solar cell characteristics by changing number
of fingers in 12 busbars

M12
Parameter
95 100 105 110 120
Area (sz) 220.48 | 220.48 | 220.48 | 220.48 | 220.48
Voc (V) 0.69 0.69 0.69 0.69 0.69

Isc (A) 8.932 8.917 8.907 8.891 8.871

Pm (W) 5.024 5.025 5.027 5.023 5.014
FF (%) 81.78 81.95 82.09 82.19 82.28
Eff (%) 22790 | 22.792 | 22.801 | 22.782 | 22.745
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Table 5. Large area solar cell characteristics according to the
number of division

Parameter M12
Full Half 3—cut 4—cut
Area (cm?) 440.96 220.48 146.98 110.23
Voc (V) 0.69 0.69 0.69 0.69
Isc (A) 17.81 8.91 597 443
Pm (W) 10.06 5.03 3.35 251
FF (%) 82.11 82.09 81.71 82.02
Eff (%) 22.809 22.801 22.817 22.747
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