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Deposition of transparent nickel oxide by DC current reactive sputtering
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The organic photovoltaic cells (OPV) up to now convert 7.9% of the solar spectrum and

last reports predict that efficiencies as high as 10% can be achieved. For the classical

OPV, charge carrier generation is performed in organic semiconductors which are in

contact with metallic electrodes. The interfaces between metal and organic components

as well as the natures of organic semiconductors play an important role for the effective

charge transport and degradation processes. One possible way is to use inorganic

semiconductors instead of polymers to provide the charge transport and avoiding the

organic-metal interfaces. In this work, we propose to study NiO as p-type transparent

semiconductor.

Nickel oxide thin films were deposited on conductive glass substrates (SOLEMS. Ref.

ASAHI 100 SnO

2

:F , thickness 1.1 mm ; R~70-100Ω , thickness of SnO

2

:F ~ 800 Å) at

different oxygen contents ranging from 0% to 30% using direct current reactive

magnetron sputtering from a Ni metal target in an Ar-O

2

 gas mixture. The discharge

pressure varies for different oxygen content from 3.35 to 3.85 mTorr. With the increase

in oxygen amount, the discharge voltage exhibits 2 transitions from metallic Ni to

semiconductor and then from semiconductor to Ni oxide. This behavior is observed in

each examined discharge current value ranging form 50 to 110 mA. Nickel oxide thin

films present polycrystalline structures with different preferred orientations evidence on

XRD patterns, first along (111) at low oxygen content, and (200) when the target is fully

oxidized. In the intermediate region, the powder-like film seems to be randomly

oriented. The preferential orientation growth depends on the oxygen content and does

not vary with the thickness of deposited thin films. For all cases when NiO is deposited,

the thin films are transparent. The maximum of transparency was found in the region

where the structure seems to grow as powder. For thin films the transparency of 80%

can be reached.
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