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Fabrication of Multi-crystalline Silicon Solar Cell
by using Wafer Adhesion Texturing Method
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Korea University of Technology and Education
ABSTRACT

In this study, the texturing and the emitter formation processes were carried out with the wafer adhesion method to
increase the productivity and reduce the production cost of the multi-crystalline silicon solar cell. After fabricating
156x156mm solar cell according to the wafer adhesion method, the operation characteristics were analyzed and
compared with those of the solar cell fabricated by the standard process method. In the case of a solar cell formed by
the wafer adhesion method, it showed Jsc of 32.87 mA/ci’, Voc of 0.612V, FF of 78.04% and efficiency of 15.71%
respectively. The efficiency of the solar cell formed by the wafer adhesion method was 0.1% higher than that of the
solar cell formed by the standard method. In addition, the productivity of the texturing and the emitter formation
processes is expected to be approximately doubled. Therefore, it is expected that the manufacturing cost of the multi-

crystalline solar cell can be reduced due to the improved productivity compared with the standard process.

Key Words : Multi crystalline silicon solar cell, Texturing, Wafer adhesion, Cell productivity
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Fig. 1. The experiment sequence for the optimization of the
standard texturing process.
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Fig. 2. The experiment sequence for the fabrication of the
multi-crystalline silicon solar cell.
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Fig. 3. The cassette image according to the standard method
and the wafer adhesion method.
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Fig. 4 The wafer surface images of the multi-crystalline
silicon wafers according to the texturing temperature.

Table 1. The wafer etching rate and the pore size according

to the texturing temperature
T o Etchi Pore size
emperature
Sample | P tehing 1 dhvheight
(C)/Time(sec) | rate(g)
(4m)
(a) 7/150 0.65 6.37/1.51
(b) 10/150 0.79 8.28/1.73
© 13/150 0.87 8.41/1.23
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Fig. 5. The minority carrier lifetime of the multi-crystalline
silicon wafers according to the texturing temperature.
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Table 2 The wafer etching rate, the reflectivity and the pore size according to the texturing time

Sample Temperature (C) |  Etching rate Reflectivity after | Reflectivity after SiNx Pore Height
P /Time (sec) (@ texturing (%) deposition (%) (um)
(a) 7/100 0.23 26.68 11.42 227
(b) 7/150 0.50 27.74 10.92 1.76
(© 7/200 0.70 28.87 11.29 1.26
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characteristics
Voc Jsc FF Eff.
V) (mA/em) | (%) | (%)
Standard 0.614 32.88 77.89 | 15.62
method
Waferadhesion | ¢17 | 3587 | 78.04 | 1571
method
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