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Electrode Technology Development for Low Cost and High Efficiency c-Si
Solar Cells
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Currently, over 90% electrodes of c-Si solar cells are made by screen printing technologies.
However, this technology has several disadvantages. (1) Higher breakage rate: the squeeze pressed
on wafer surfaces may cause breakage issues, especially wafer thickness <180 pm. (2) Material
costs too high: mainly caused by silver materials as front electrodes. (3) Hard to make fine line
electrodes: even by using some new skills, such as electroformed stencil, composite screen and
so on, seem hard to achieve line width <30 ym and aspect ratio >40%. Therefore, some potential

metal materials and fine line technologies will be introduced to this report.
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Isc (A) Voc (mV) FF (%) Rs (mOhm) | Rsh (Ohm) Efficiency (%)
Ave 8.89 640.4 78.9 3.1 852 18.80
CuBB
(297 Cells) Max 8.92 641.0 79.1 3.5 643 18.92
Stdev 0.02 0.8 0.2 0.1 312 0.03
Ave 8.87 640.1 79.4 2.6 834 18.87
Ag BB
(189 Cells) Max 8.87 641.0 79.6 2.9 1,007 18.95
Stdev 0.01 0.5 0.1 0.1 296 0.02
V&R $ABusbarfiiRBusbarFi i IV AR EHEEF ELLERY
Busbar Quantity Pmax (Watts) FF (%) Voc (Volts) Isc (Amps) Rs (Ohms)
Ag 2 271.1 76.78 38.41 9.19 0.47
Cu 2 270.8 76.4 38.46 9.22 0.483
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VR=  EEIMTERI Heterojunction R PERCHS SRS th43iE©®)
R & D Centre Type Substrate Voo (mV) Jse (mA/cmz) Fill Factor (%) | Efficiency (%)
Kaneka Heterojunction CZ 737.0 39.97 79.77 23.50
Roth & Rau Research| Heterojunction - 734.0 38.1 79.9 22.3
Fraunhofer ISE PERC FZ 679.0 38.8 81.5 21.4
Schott Solar PERC CzZ 665.0 39.9 80.5 21.3
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