Development of self-doped PEDOT/Si hybrid solar cells
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Results and Discussion

Dependence of PV characteristics on NBO film thickness Durability of measured solar cell samples
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= Thermal Oxide

1 nm thermal oxide interlayer may

NBO (1.4 nm) perform better but NBO layers of the
same thickness show better consistency
over multiple samples.
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Oxide interlayers with the highest oxygen
saturation (i.e. highest percentage of
SiO,) show the least degradation in
photovoltaic performance.
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S-shaped J-V curve develops within the
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Results (contd.) Summary
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(@) (b) (c) * We fabricated simple planar silicon-organic hybrid solar cells (SOHCs) using a new self-doped
~22 ‘o1 PEDOT, which overcomes some of the limitations of PEDOT:PSS. The best performing cells achieved
E —-— g ' TO1 an efficiency of 6.35% with 482 mV in V,-and 21.99 mA/cm? in J,for a cell with a 1 nm-thick
T2 — —— £ NO1 interfacial oxide layer.
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250 | - I NO2 * Two probable degradation mechanisms caused the development of s-shaped J-V responses:
NO3
NO3 * (i) reaction of S-PEDOT with unsaturated silicon sub-oxides
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1 8 15 22 29 1 8 15 ” 35 * (ii) the degradation of S-PEDOT over time.
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* The use of a thin, homogeneous, and highly saturated silicon oxide layer using neutral beam

Durability of (a) %, (b) FF, and (c) V,c of the TO1 (thermal oxide), NO1 (NBO 1.4 nm), NO2 (NBO oxidation (NBO) proved effective against mitigating the first factor.
1.0 nm), and NO3 (NBO 0.5 nm) samples over time.
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