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Development of High Efficiency Organic Inorganic Hybrid Photovoltaic Cells by
(Low-temperature Plasma/lon-implantation) Composite Processing
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In this study, it was examined to optimize both the surface/interface
characteristic and the surface band structure to improve photoelectric conversion efficiency of the
organic inorganic hybrid solar cells by controlling the surface/interface nanostructure of
perovskite and Ti02 by the development of the co-dope processing technique of the cation and the
anion using the sol-gel method that was a chemical treatment method and the low-temperature plasma
treatment method and the ion-implantation that were a physical treatment method. Using the
developed belljar type low-temperature plasma apparatus attached to the ion-implantation system we
investigated the surface modification effects by the physical and chemical treatment such as the low

temperature plasma processing and the ion-implantation for each interlamellar interface of the Ti02
layer, perovskite layer and p type organic semiconductor in the solar cell for the purpose of the
high efficiency of the perovskite type solar cells.
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Fig.8 I-V curves of perovskite-sensitized
solar cells based on the TiO,
electrodes prepared by N plasma
treatment and N ion implantation.

Fig.7 I-V curves of perovskite-sensitized
solar cells based on the TiO, electrodes
prepared by sol-gel method.

Table 4 Performance of perovskite-sensitized Table 5 Performance of perovskite-sensitized

solar cells based on the TiO, electrodes solar cells based on the TiO, electrodes
prepared by sol-gel method. prepared by N plasma treatment and N ion
implantation.

Sample Voc/V  Jsc/mA <em? ff/ % n/%
1. P25 0.668 8.28 33.6 1.86 Sample Voc/V  Jsc/mA «em? ff/ % n/%
2. Zr/Ti=0 0.512 3.88 31.7 0.63 1. P25 0757 11.55 38.8 3.40
3. Zr/Ti=0.01 0279 4.90 32.7 045 2. P25 treated by N plasma 0.656 6.21 351 143
4. Zr/Ti=0.05  0.468 6.18 28.6 0.80 3. P25 implanted by N ion 0.500 522 27.3 0.71
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