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Abstract: Broadband photodetectors are widely applied in many fields, including imaging and optical communication, and
can be achieved via many strategies, such as the photothermoelectric effect. Ag,Se has excellent thermoelectric properties
and photothermal conversion abilities, showing great potential in broadband photothermoelectric detection. In this
study, Ag,Se films with controlled thicknesses were synthesized via ion sputtering and a solution-based selenization
process, and recrystallization was then induced through annealing to optimize the thermoelectric properties. The
as-assembled Ag,Se-based detectors exhibit broadband photoresponses from ultraviolet (370 nm) to near-infrared (1 550 nm)
wavelengths, and the maximum response and the responsivity (R,) under 1 550 nm illumination reach 2.8 mV
and 106.3 mV/W, respectively. This broadband response ability originates from the independence of the nonradiative
process after the absorption of photons on the bandgap.
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Fig.1 Fabrication process and structure of the Ag,Se-based photodetector: (a) preparation process of the Ag,Se film on the PI substrate;
(b, ¢) schematic illustration and top-view optical photograph of the photodetector
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Fig.2 Phase and structural characterization of Ag,Se films with different thicknesses: (a, b) cross-sectional and top-view
microstructures of Ag,Se films; (c, d) XRD patterns of the Ag,Se films and PI substrate before and after annealing
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Fig.3 Electrical properties of Ag,Se films with different thicknesses before and after annealing: (a) Seebeck coefficient; (b) carrier
mobility and concentration; (c) electrical conductivity; (d) power factor
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Fig.4 Voltammetry characteristics of the photodetector with and without laser illumination: (a) voltammetry curves;
(b, ¢) photoresponse of the detector under ultraviolet (370 nm, 0.42 mW/cm?) and near-infrared (810~1 550 nm, 1.06 mW/cm?)
laser illumination; (d) wavelength-dependent response time
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Fig.5 Photoresponse curves of the detector under different laser illuminations: (a~c) response curves, intensity-dependent maximum
response voltages and intensity-dependent response time under 1 550 nm laser illumination with different intensities; (d~f) response
curves, bias-dependent response time and bias-dependent maximum output voltages under laser illumination with bias voltages
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