Regular Paper
J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 32, No. 4, pp. 267-271 July 2019
DOI: https://doi.org/10.4313/IKEM.2019.32.4.267
ISSN 1226-7945(Print), 2288-3258(Online)

Shingled PV 2=

267

M2 9I8t Ag Paste Xz M= 7= M7

LM, 89X, O[ZHE
Hgoopsta HabE2)E EE e

Desgn of Electrode Structure for Reducing Ag Paste for Shingled PV Module Application

Won Je Oh, Ji Su Park, and Jae Hyeong Lee

Department of Electrical and Computer Engineering, Sungkyunkwan University, Suwon 16419, Korea

(Received February 18, 2019; Revised March 27, 2019; Accepted April 1, 2019)

Abstract: A shingled PV module is manufactured by dividing and bonding. In this method, the solar cell is divided by
lasers and bonded using electrically conductive adhesives (ECAS). Consequently, the manufacturing cost increases
because a process step is added. Therefore, we aim to reduce the production cost by reducing the amount of Ag paste
used in the solar cell front. Various electrode structures were designed and simulated. The number of fingers was
optimized by designing thinner fingers, and the number of fingers with the maximum power conversion efficiency was
confirmed. The simulation confirmed the maximum efficiency in the 4-divided electrode pattern. The amount of Ag paste
used for each electrode pattern was calculated and analyzed. The number of fingers was optimized by decreasing the
width of the finger; this will not only reduce the amount of Ag paste required but also the increase the efficiency.
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NOMENCLATURE

. Open-circuit voltage

: Short circuit current density

. Fill-factor

. Efficiency

: Maximum power point voltage
: Maximum power point current

: Maximum power point current density
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Table 1. Input parameters of simulation program.

Simulation input parameters

Busbar sheet resistance (mQ/sq) 2.25
Finger sheet resistance (m&2/sq) 2.25
Finger contact resistance (m&/sq) 0.265
Emitter sheet resistance (£2/sq) 85
Passivated area-Jy, (FA/cm?) 220
Passivated area-J (nAlcm?) 8
Metal contact area-Jy (FA/cm?) 2,200
Metal contact area-Jyz (NA/cm?) 8
JL, non-shaded area (mA/cm?) 41.7785

Table 2. Comparison of solar cell characteristics.

Simulation result Cell specification
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Fig. 2. Change in efficiency according to electrode pattern.

Table 3. Results of 4-divided electrode pattern simulation.

Eff (%) 20.61 20.60
Prp (W) 5.04 5.03 Finger width 50 45 40 35
Vi (MV) 0.556 0.550 Finger number 95 103 112 117
Imp (A) 0.064 9.145 Je (MA/cm?) 39.081 39.096 39.120 39.219
Voo (MV) 651 657 Vo (MV) 646.39 646.63 646.86 647.10
I (A) 0.682 0.686 FF (%) 79.089 79.075 79.078 78.946
Eff (%) 19.958 19.983 20.011 20.035
Shading ratio (%)  6.555 6.456 6.361 6.126
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Fig. 3. Paste cumulative reduction rate with finger width.
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