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Fig. 1. (a) The XRD pattern, (b) Raman scattering spectra, (¢) Ga 2p core level spectra, (d) O 1s core level spectra, (e) optical

transmittance spectra (the photograph of the as-grown Ga,O; film is depicted in the inset) and (f) the variation of (ahw)? with

photon energy (hv) of the Ga,Oy film deposited on flexible mica substrate, respectively.
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Fig. 2. (a) The schematic diagram of the MSM photodetector; (b) the photograph of the Ga;O3 PD; (¢) LV characteristics in dark,
under 365 and 254 nm illumination (in a logarithmic coordinate); (d) the enlarged view of the IV characteristics at a bias voltage
of —0.10 to 0.15 V, and the inset shows the relationship between the light intensity and photocurrent under 5 V bias; (e) schematic
energy band diagrams in dark; (f) schematic energy band diagrams under 254 nm light illumination of the flexible transparent solar-
blind photodetector based on amorphous Ga,O; films deposited on mica substrate, respectively.
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Fig. 3. (a) Time-dependence photocurrent characteristics under the 254 and 365 nm illumination; (b) the enlarged view of the

rise/decay edges and the corresponding exponential fitting under 254 nm illumination of the flexible transparent solar-blind photo-

detector based on amorphous Ga,Oj; films deposited on mica substrate, respectively.
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Fig. 4. (a) An in-situ photograph of the flexible PD under a bending test; (b) IV characteristics in dark, under 365 and 254 nm illu-
mination (in a logarithmic coordinate); (c) the relationship between the light intensity and photocurrent; (d) the enlarged view of
the IV characteristics at a bias voltage of —0.10 to 0.15 V; (e) time-dependence photocurrent characteristics under the 254 and
365 nm illumination; (f) the enlarged view of the rise/decay edges and the corresponding exponential fitting under 254 nm illumina-
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7.5 mm, respectively.
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Flexible transparent solar blind ultraviolet photodetector
based on amorphous Ga,0; grown on mica substrate’

Xuan Xin-Miao  Wang Jia-Heng  Mao Yan-Qi  Ye Li-Juan? Zhang Hong
Li Hong-Lin  Xiong Yuan-Qiang  Fan Si-Qiang
Kong Chun-Yang Li Wan-Jun*
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Engineering, Chongqing Normal University, Chongqing 401331, China)
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Abstract

Solar-blind deep-ultraviolet (UV) photodetectors (PDs) based on the super-wide bandgap semiconductor
material Ga,O3 is one of the hot topics of current research, but how to prepare high-performance Gay,Os-based
solar-blind PDs in the field of flexible and transparent optoelectronics still faces challenges. In this work, an
amorphous GayO3 film with high transmittance is grown on a flexible mica substrate by using the radio
frequency magnetron sputtering technology. On this basis, using AZO as an electrode material, a transparent
metal-semiconductor-metal (MSM) structured solar-blind deep ultraviolet photodetector based amorphous
Gay04 film is fabricated, and the performance of PD in the planar state and after multiple bending are
systematically compared and analyzed. The results show that the amorphous Ga,O5 based transparent PD has
ultra-high visible light transparency and shows good solar-blind ultraviolet photoelectric characteristics. The
responsivity of the PD under 254 nm light is 2.69 A/W, and the response time and the recovery time are 0.14 s
and 0.31 s, respectively. After bending 300 times, the PD has a photoresponse behavior similar to its planar
state, and the performance of the PD has no obvious attenuation phenomenon, showing good flexibility and
stability. This work proves that AZO can be used as the electrode material of the next generation of flexible
and visible light transparent Gay,O; based photodetectors, and provides a reference for developing the high-

performance flexible and transparent solar-blind deep ultraviolet photodetectors.

Keywords: Ga,O; thin film, amorphous, solar-blind ultraviolet photodetector, transparent, flexible
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