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Abstract: Because silicon thin film solar cells have a high absorption coefficient in visible light, they can absorb

90% of the solar spectrum in a 1-zm-thick layer. Silicon thin film solar cells also have high transparency and are

lightweight. Therefore, they can be used for building integrated photovoltaic (BIPV) systems. However, the contact

electrode needs to be replaced for fabricating silicon thin film solar cells in BIPV systems, because most of the

silicon thin film solar cells use metal electrodes that have a high reflectivity and low transmittance. In this study,

we replace the conventional aluminum top electrode with a transparent aluminum-doped zinc oxide (AZO) electrode,

the band level of which matches well with that of the intrinsic layer of the silicon thin film solar cell and has high

transmittance. We show that the AZO effectively replaces the top metal electrode and the bottom fluorine-doped tin

oxide (FTO) substrate without a noticeable degradation of the photovoltaic characteristics.
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Fig. 1. Schematic illustration of silicon thin film solar cells
with conventional aluminum electrode and transparent AZO
electrode.
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Fig. 2. Cross-sectional SEM images of silicon thin film solar
cells with thickness of transparent AZO electrode of (a) 100
nm, (b) 300 nm, and (¢) 500 nm.
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Fig. 3. Photovoltaic characteristics of silicon thin film solar
cells according to (a) the difference of electrode materials, (b)
thickness of transparent AZO electrodes, and (c) the direction
of light illumination.
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Fig. 4. (a)~(c) Photographs and (d)~(f) optical microscopic
images of silicon thin film solar cells with different thickness
of transparent top AZO electrodes.
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