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Abstract: In recent years, photodetectors have been an important research subject due to their potential applica-
tions in imaging, communication, medical analysis, environmental monitoring, and biological sensing. Employing
the ferroelectric materials featured with typical ferroelectric polarization as absorbers will simplify the device struc-
ture and lower the cost. In the current work, self-powered ultraviolet photodetectors have been fabricated based on
ferroelectric PbZrgy 5,Tiy 4505 (PZT) thin films. The ferroelectric PZT thin films were prepared using a sol-gel meth-
od. Morphological, structural, electrical, and ferroelectric characterizations showed that the as-grown ferroelectric
PZT thin films possessed a smooth and dense surface, low density, high remnant polarization (2Pr=35.2 p.C/cm®)
and coercive electric field(~10° V/em). On this basis, high-performance self-powered ultraviolet photodetectors with Au/
PZT/FTO structure have been fabricated. Interestingly, under the bias voltage of 0 V, the responsivity and detectivity
are as high as 0. 072 A/W and 4. 35x10" Jones, respectively, which are higher than most of state-of-the-art reported

results. The results shown in this paper highlight the superiorities of ferroelectric PZT-based self-powered ultraviolet
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photodetectors and provide a promising strategy for the development of high-performance self-powered photodetectors

with simple device structures in future.
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Fig.1 (a) Scheme of growth procedure of ferroelectric PZT
thin films. Scheme (b) and photo image (¢) of PZT-

based self-powered photodetectors. Scale bar: 1.0 mm.
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Fig.2 Typical features of ferroelectric PZT thin films. (a) SEM images. The inset shows the enlarged top-view and cross-section

SEM images. (b)XRD patterns. (¢) Absorption spectrum. The inset shows the plot of (ahv) as a function of photon energy

(hv). (d)Polarization-electric and corresponding current-voltage curves.
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Fig.3 (a)Current-voltage curves of photodetectors captured in dark and under 325 nm illumination. (b) Time-resolved current-

voltage curve under 325 nm illumination switched on and off. The light power density is 180 wW/cm®. The bias voltage is

0V.
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Tab. 1 Summary of results of ferroelectric PZT-based self-powered photodetectors reported in this work and related results re-

ported previously
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Fig.4 (a)Photocurrent-time curves captured under different light power. The inset shows the light power density dependence of

photocurrent. (b)Rising and falling time as a function of light power.
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