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Synthesis of ferroelectric perovskite oxynitride with perfect trans-anion order
and its application for photovoltaic energy conversion
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The synthesis of perovskite oxynitride thin films with trans-type anion
arrangement, a candidate for narrow-bandgap ferroelectric material, was studied. Although it was
theoretically predicted that A3+B4+02N-type oxynitrides would stabilize the trans-type arrangement
with charge-neutral AN and BO2 planes, no increase in the trans-type arrangement in the synthesized
thin films was confirmed. Depth-profile analysis of the N modulation-doped thin films revealed that
the diffusion of N in the crystals must be suppressed by low-temperature growth. As another
approach, Sn2+ with electron lone pairs was introduced into the A site, which enhances the
tetragonal distortion stabilizing the trans-type arrangement. However, the synthesis of such
compounds was difficult due to the desorption of SnNx. It was concluded that a solid-phase epitaxy,
which can suppress nitride desorption, is promising.
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