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Abstract: We investigated the properties of vanadium oxide (VOXx) buffer layers deposited by a dual RF magnetron sputtering

method under various target powers for inverted organic solar cells (IOSCs). Sputter fabricatged VOX thin films exhibited higher

crystallinity with the increase of target power, resulting in a uniform and large grain size. The electrical properties of VOx films

are improved with the increase of target power because of the increase of V content. In the results, the performance of IOSCs

critically depended on the target power during the film growth because the crystalllinity of the VOx film affects the carrier

mobility of the VOx film.
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Fig. 1. FESEM surface images of VOx films fabricated at (a) 90 W
and (b) 120 W RF powers in VOx target, and cross-sectional images
of films prepared at (b) 90 W and (d) 120 W target powers.
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Fig. 2. XRD pattern of VOx films fabricated with various RF powers.
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Fig. 3. V concentration change in VOx films fabricated according to
VOx RF power.
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Fig. 4. (a) Resistivity and sheet rresistacnce and (b) carrier
concentrations and mobility of VOx films fabricated with various RF
powers.
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Fig. 6. The current density-voltage (J-V) characteristics of inverted
organic solar cells with VOx buffer layers fabricated at various RF
powers.

Table 1. The electrical characteristics of inverted organic solar cells
fabricated with VOx buffer layers fabricated at various RF powers.

Jsc (mA/ecm?)  Voc (V) FF (%) Efficiency (%)
90 W 5.63 0.59 46.5 1.45
100 W 6.2 0.591 46.7 1.68
110 W 6.81 0.60 472 1.87
150 W 7.61 0.60 49.1 2.03
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