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Fig. 1. Physical properties of 5-GayOs thin film: (a) The SEM image; (b) AFM image; (c) XRD pattern; (d) UV-Visible absorption

spectrum, inset is the Tauc curve diagram.
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Fig. 2. Heterojunction sensor: (a) Schematic diagram of the structure; (b) response spectrogram; (c¢) I- V- characteristic curves under

dark and different illumination conditions; (d) It characteristic curves under zero bias voltage for different illumination intensities;

(e) light response sensitivity and external quantum efficiency under zero bias voltage for different illumination intensities; (f) vari-
ation law of photocurrent with illumination intensity under zero bias voltage.
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Fig. 3. Energy band diagrams of the PEDOT:PSS/3-Gay03 hybrid heterojunction under (a) dark and (b) 254 nm light irradiation.
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Fig. 4. Characteristics curves of ¢ under different lighting conditions: (a) ¢ curve with bias voltage of =3 V; (b) curve of current

variation with light intensity when the bias voltage is -3 V; (¢) It curve with bias voltage of 3 V; (d) curve of current variation

with light intensity when the bias voltage is 3 V.
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Fig. 5. Hlumination of 173 WW/cm?: (a) It characteristic curves under different negative bias voltages; (b) It characteristic curves

under different positive bias voltages; (c) responsivity and external quantum efficiency under different bias voltages; (d) normalized

detection efficiency under different bias voltages.
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Table 1.  Comparison of self-powered performance of erganic / inorganic heterojunctions.
heterostructure R/(mA- W) EQE/% Lonoto/nA Ty /DA Ref.
PEDOT:PSS:PSS/3-Ga,04 3 .
(254 N HAT 1W /em?) 106 38 23.4 2.65x10 This work
CuPc/3-Gay04 .
(254 nnJEHE K100 W /em?) 0-55 - 12 - [25]
3-Ga,O3/polyaniline ,
(250 nm EHE R 100 W /cm?) 21 - 5x10 - [26]
PEDOT:PSS:PSS@Gr/3-GayO5 microwire 65 33 - - [27]
PEDOT:PSS:PSS/Gay03/p-Si - 15 73 8.46 [28]
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Abstract

Solar-blind  ultraviolet =~ photodetector  holds

significant application potential in fields such as ;:222 )

military defense, communication, medical treatment, 0.750 g

and environmental monitoring. Developing self- 0625 4

powered detectors is essential for eliminating the 8:222%

dependence on external bias voltage and reducing high 0.250 %

energy consumption of traditional devices. In this 0.125 ©
0

study, high-quality 8-GayO4 thin films were prepared
via plasma-enhanced chemical vapor deposition and
which were subsequently combined with spin-coated PEDOT:PSS to fabricate an organic-inorganic van der
Waals heterojunction self-powered solar-blind photodetector. Its photoelectric performance and potential for
single-pixel imaging applications were systematically investigated. Structural characterization reveals that the
prepared [(3-GayO4 thin film exhibits good crystallinity and a smooth surface, with selective absorption in the
solar-blind ultraviolet region and an optical bandgap of approximately 4.92 eV. Under zero bias and 254 nm

2, the detector achieves a photo-to-dark current ratio of 8.8x10% a

illumination at intensity of 47 pwW/cm
responsivity of 0.106 A/W, and an external quantum efficiency of 38%. The photocurrent exhibits a near-linear
dependence on light intensity. The device operates stably under both positive and negative bias, with low dark
current, minimal noise, and excellent weak-light detection capability. By employing a fixed-step point-by-point
scanning method, the detector achieved single-pixel solar-blind ultraviolet optical imaging of the letters “IMU”,
demonstrating good imaging quality and high fidelity. The heterojunction detector developed in this study
combines the advantages of self-powered operation, simple structure, and low cost, overcoming the limitations of
traditional materials used in single-pixel imaging approaches, thereby offering a promising strategy for
improving solar-blind ultraviolet detection technology and demonstrating significant potential for practical

applications in the field of single-pixel optical imaging.
Keywords: solar-blind ultraviolet photodetector, gallium oxide, heterojunction, self-power
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