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Abstract: The shingled photovoltaic module can be produced by joining divided solar cells into a string of busbarless

structure and arranging them in series and parallel to produce a module, in order to produce a high output per unit area.

This paper reports a study to optimize solar cell electrode structure for shingled photovoltaic module fabrication. The

characteristics of each electrode structure were analyzed according to the simulation program as follow: 80.62% fill

factor in the six-junction solar cell electrode structure and 19.23% efficiency in the five-junction electrode structure.

Therefore, the split electrode structure optimized for high-density and high-output shingled module fabrication is the

five-junction solar cell electrode structure.
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NOMENCLATURE
Voe : Open-circuit voltage
Jse : Short circuit current density
FF : Fill-Factor
Eff . Efficiency
Vmp  : Maximum power point voltage
Linp : Maximum power point current
Jinp : Maximum power point current density
R, . Series resistance
Ra . Shunt resistance

a. Corresponding author; jaechyeong@skku.edu

Copyright ©2018 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License  (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

=

—

1. M
goﬂo] gon
o B 324 7
A N
AR el
&2
477t

A% 7bsgh
2
ar
=

AR

w

711
],

OO

P
A7
o =&
1 =

FP,E 1)

>4

© HIRA 289 7HA, & 1 13
| 8& R 74 "§ SOl Sl
/‘\JE‘P}E =017] ¢fsh BfgRIx 2]
a-&ot 7|eo] Tasi
Eﬂ‘éi BRI Re] Alwo
thE BRI

. 0]

ag
o]
AN
5o

U} © LKA}
oOH"HT ©O 0o

w2 rr



7R RS o] =2 A1, A31d A52 pp. 290-294, 2018'A 79: 24A| 5 291
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Fig. 2. Electrode structure for five shingled solar cell.
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Fig. 1. Singled photovoltaic module structure. Fig. 3. Electrode structure of 5 divided solar cell.
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JHAZIY. 2 Fof] s
B AHRel G 22 Ag®E W
< 3 mQ/sqE ARSI, A9
olo] &xfste A& AL oF 13 mQ/cm’o2 2
mQ/cm*S ARSI [5]. lojo] WAF2 ofolE
29 WA sidsh=d dvtAl A4 Ale]E Ej
R0 A o] FH3tQl 80 Q/sq AMESIITE [6].

3Hsheet resistance)

A
oA A A& A

Table 1.

electrode structure optimization.

Input parameters of griddler simulation program for

Input parameters

Finger sheet resistance 3 m&Q/sq
Busbar sheet resistance 3 mQ/sq
Finger contact resistance 2 mQ/cm?
Emitter sheet resistance 80 Q/sq
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Table 2. Simulation result of solar cell with different electrode

structure for cell division.

Division number 3 4 5 6
Vo (mV) 657 657 657 656
Je (mA/cm?) 37.23 36.91 36.5 36.18
FF (%) 76.63 78.83 80.25 80.62
Eff (%) 18.76 19.12 19.23 19.13
Vip (mV) 541 552 559 561
Imp (A) 8.47 8.47 8.41 8.33
Jinp (mA/cm?) 34.66 34.65 344 34.11
Ry (m&) 5.8095 4.9655 4.5058 4.2142
Shading ratio (%) 5.98 6.8 7.83 8.64
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Fig. 4. Photovoltaic characteristics of the solar cell with various

electrode structure for cell division.
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HFg. 5. Dependence of cell division number on the Ji. and shading ratio.
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Fig. 6. FF and Ry as a function of cell division number.
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Table 3. Simulation results before and after divided solar cell
into 5 divisions.

Before divided cell After divided cell

Vee (mV) 657 656
Jse (mA/em?) 36.5 36.43
FF (%) 80.25 80.45
Eff (%) 19.23 19.24
Vi (mV) 559 560
Lnp (A) 8.41 1.68

Jop (mA/cm?) 34.4 34.36

Table 4. Characteristics before and after 4 divided solar cell.

Before divided After divided After divided

cell cell-1 cell-2

Voc (mV) 664.5 660.8 660.7
Jse (mA/cm?) 38.217 39.4369 39.3719
FF (%) 77.924 76.9091 77.4755
Eg (%) 19.789 20.0419 20.1523
Vimp (mV) 550.9 548.6 545.7
Inp (A) 8.7835 2.2456 2.27
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Table 5. Characteristics before and after bonding.

Divided cell-1 Divided cell-2 2 cells connection

Vo (mV) 660.8 657.2 1320
Joo (mA/cm®)  39.4369 39.368 20.1764

FF (%) 76.9091 77.3302 76.9368

Eff (%) 20.0419 20.0087 20.4899

Vap (mV) 548.6 543.8 1089.6

Lnp (A) 2.2456 2.2403 227
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