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Multi-crystalline silicon solar cells is not exist a specific crystal direction different from single crystalline silicon
solar cells. In functional materials, therefore, isotropic wet etching of mc-Si solar cell is easy the acid solution rather than the
alkaline solution. The reflectance of wet texturing process is about 25% and the reflectance of RIE texturing process is achieved
less than 10%. In addition, wet texturing has many disadvantages as well as reflectance. So wet texturing process has been
replaced by a RIE texturing process. In order to apply BIPV, RIE and wet textured multi-crystalline silicon solar cell modules was
manufactured by different kind of EVA sheet. Moreover, in case of BIPV, the short circuit current characteristics according to
the angle of incidence is more important, because the installation of BIPV is fixed location. In this study, we has measured SEM
image and |-V curve of RIE and wet textured silicon solar cell and PV module. Also we has analyzed quantum efficiency
characteristics of RIE and wet textured silicon solar cell for PV modules depending on incidence angle.
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Nomenclature Subscript

q . quantity of electric charge, c mc-Si : multi-crystalline silicon

h . planck’s constant, JXs PV : photovoltaic

c : velocity of light, m/s EQE : external quantum efficiency
EAMI.5G : Irradiance of AMI.5G light, Wi’ nni' RIE  : reactive ion etching
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BIPV : building integrated photovoltaic
SEM : scanning electron microscope
EVA : ethylene vinyl acetate

CTM : cell to module

SDR : saw damage removal

PSG : phosphorus silicate glass

ARC  : anti reflection coating

PVB . poly vinly butyral

STC : standard test condition
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Fig. 2 Scheme of solar simulator
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Table 2. I-V characteristics of solar cell using solar simulator
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Fig. 4 SEM image :
(a) Side view of wafer surface by RIE textured mc-Si solar cell,
(b) Side view of wafer surface by wet textured mc-Si solar cell,
(c) top view of wafer surface by RIE textured mc-Si solar cell,
(d) top view of wafer surface by wet textured mec-Si solar cell
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Fig. 5 (a) EQE graph by mc-Si solar cell, (b) Reflectance graph
by mc-Si Solar cell
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Table 3. |-V characteristics of PV module using solar simulator
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Table 4. Short circuit current density obtained from EQE and loss of short circuit current density obtained from reflectance for mc-Si

solar cell
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Table 5. Short circuit current density depend on EQE by angle of incidence for sample B and E

Process Incident Angle(degree) 0 10 20 30 40 50 60 70
Wet texturing sample B(mA/cm?) 35.74 35.49 35.43 35.07 34.64 34.15 33.56 32.63
RIE texturing sample E(mA/cmz) 36.07 35.95 35,76 35.56 35.49 34,52 33.26 31.51
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