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Abstract: Highly photosensitive and wide bandgap amorphous silicon oxide (a-SiOx:H) films were developed at low

temperature ranges (100~150°C) with employing plasma-enhanced chemical vapor deposition by optimizing Hy/SiH4

gas ratio and CO, flow. Photosensitivity more than 10° and wide bandgap (1.81~1.85 eV) properties were used for

making the a-SiOx:H thin film solar cells, which exhibited a high open circuit voltage of 0.987 V at the substrate

temperature of 100°C. In addition, a power conversion efficiency of 6.87% for the cell could be improved up to
7.77% by employing a new n-type nc-SiOx:H/ZnO:Al/Ag triple back-reflector that offers better short circuit currents

in the thin film photovoltaic devices.
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Fig. 1. Photosensitivity and E,, of fabricated amorphous

silicon oxide films prepared with (a) varying H,, CO, and (b)
R ratio. The effect of deposition temperature (100~150°C) was
also investigated.
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Fig. 2. Output properties of fabricated a-SiOx:H solar cells
made with various deposition temperature (100~150°C) for

a-SiOx:H absorber used in our study.

Table 1. Output properties of fabricated a-SiOx:H solar cells.

i-a-SiOx:H 100C 150°C
Ve (V) 0.987 0.956
Jse (mA/cm?) 11.03 11.14
FF 0.631 0.660
Efficiency (%) 6.87 7.03
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Fig. 3. The fabricated device structure of a-SiOxH solar cell.
Here, an absorber layer thickness of 100 nm was applied for
the fabricated solar cells.
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Fig. 4. Performance comparison of a-SiOy:H solar cells with
n-nc-SiOc:H/AZO/Ag and n-nc-SiOH/Ag back
Here, absorber layer thickness of 100 nm was applied for the

reflectors.

fabricated solar cells.

Table 2. Output properties of fabricated a-SiOx:H solar cells

with different rear reflector structure of (A) n-nc-SiOH/Ag
and (B) n-nc-SiOx:H/ZnO:Al/Ag.

i-a-SiOx:H (A) (B)
Vee (V) 0.946 0.967
Jee (mA/cm?) 10.07 10.81
FF 0.703 0.74
Efficiency (%) 6.70 7.77
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