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Spiro-OMeTAD is widely used for hole transporting materials in perovskite photovoltaic cells, but since the volume resistivity is as high as 1.1x104Ω·cm, this value is required to be low [1]. On the other hand, NiOx is well known as a hole transporting material of the inorganic material. In general, this film is formed  by radio frequency planar magnetron sputtering using high resistivity NiO target or by reactive direct current planar magnetron sputtering using conductive metal target [2]. However, these methods give a damage to the underlayer during these sputtering methods. So, these methods are difficult to deposit NiOx onto the perovskite photovoltaic layer.
Therefore, we tried to deposit NiOx film on glass substrate under room temperature using a low damage four targets facing sputtering cathode (hereinafter, RAM cathode) and NiOx (Ni suboxide) targets developed in-house.

As a part of the results, volume resistivity changed oxygen flow rate during sputtering is shown in Fig. 1. This graph shows a maximum value due to the oxygen flow rate added during sputtering, to obtain a low value as 5.4x102Ω·cm at oxygen flow rate 1.6sccm. And XRD-based crystallinity is shown in Fig. 2. These data show amorphousness at any oxygen flow rate. Regarding the transmittance, visible absorbance was appeared at 0.8sccm oxygen flow rate, but sufficient transmittance was obtained at 1.6sccm and above.
On the day of the conference, the characteristics of NiOx film sputtered using the RAM cathode would be reported on the basis of the results of evaluations in consideration of transmittance spectra and Hall measurement data.
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Fig. 1. Volume resistivity of NiOx film (Ar flow rate 40sccm) when oxygen flow rate is changed during sputtering
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(a) Oxygen flow rate 1.6sccm    (b) Oxygen flow rate 2.4sccm    (c) Oxygen flow rate 4.0sccm
Fig. 2. XRD-based Crystallinity of NiOx Films during Non-Heat Deposition at 2.RAM Cathode
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