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Multilayer PtSe,/TiO, NRs Schottky Junction for UV Photodetector

Chen Hongyun, Lu Yu, Li Chen, Zhao Xingyuan, Zhang Xiuxing,

Zhang Zhixiang, Luo Linbao”
School of Electronic Science & Applied Physics, Hefei University of Technology, Hefei, Anhui 230601, China

Abstract Herein, a Schottky junction UV photodetector based on multilayer PtSe,/TiO, nanorod (NR) arrays is
proposed. The multilayer PtSe, film and TiO, NRs are synthesized using chemical vapor deposition and
hydrothermal methods, respectively. The wet transfer method is used to fabricate the multilayer PtSe,/TiO, NRs
Schottky junction device with upper and lower structures. Photoelectric measurement results show that the designed
device exhibits a high sensitivity to 365-nm UV light. The switch ratio of the device can reach as high as 5.5X10",
the responsivity and specific detectivity are 57 mA/W and 8.36 X 10" Jones, respectively. Moreover, the device
shows a good stability and the photocurrent remains nearly unchanged after storage in air for 5 weeks. Finally, the
image sensing characteristics of a single device are investigated, which confirm that the PtSe,/TiO, photodetector
can be used as an image sensor to achieve simple UV pattern imaging.
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Fig. 1 Diagram of device structure and material characterization. (a) Diagram of device structure, inset shows built-in

electric field at PtSe,/TiO, surface; (b) top view SEM image of TiO, NRs, inset shows magnification of SEM
image; (c¢) cross-sectional view SEM image of TiO, NRs; (d) XRD pattern of FTO and TiO, NRs grown
on FTO; (e) SEM image of PtSe, film; (f) height profile of PtSe, film, inset shows AFM image of PtSe, film
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Fig. 3 Response curves to 365 nm light and energy band diagram of proposed device. (a) I-V curve, inset shows [-V

characteristic of dark current in logarithmic coordinates; (b) photo response under 365 nm light illumination at bias

voltage of — 1.0 V; (c¢) energy band diagram; (d) photo response of device for about two hundreds cycles of

operation; (e) photo response of device before and after 5 weeks in air ambient condition
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Fig. 4 Electrical performance under different optical power densities. (a) I-V curve; (b) photo response of device at bias

JBE AL A 5

voltage of —1.5 V; (c) fitting curve of photocurrent and optical power density; (d) relationship between I, /1 g

and optical power density at bias voltage of —1.5 V; (e) change of responsivity and specific detection rate with

incident light power density; () relationship between 7gqe and optical power density at bias voltage of —1.5 V
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Table 1 Comparison of parameters of PtSe,/TiO, NRs array photodetector and other TiO,-based heterojunction devices
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Fig. 5 Light absorption and response of device. (a) Spectral response of device; (b) absorption spectra of TiO,, PtSe,,

and device; (c) response curve of device under 365 nm irradiation with a frequency of 1 Hz; (d) rise time and fall

time of device
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