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Abstract A ZnO ultraviolet photodetector with a metal-semiconductor-metal (MSM) structure was successfully
prepared by the radio frequency magnetron sputtering technology. The bias voltage dependence of the responsivity
and cutoff wavelength of the detector is studied. With the increase of bias voltage, the responsivity of the detector
gradually increases and tends to saturate and the response cutoff wavelength of the detector is redshifted by 12 nm.
This is attributed to the broadening of the depletion layer and the tilt of the bandgap caused by the field. In this

work, an effective method is proposed to control the cutoff wavelength of the detector by an external bias voltage,

which is of great significance to the further investigation and application of ultraviolet photodetectors.
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Fig. 1 Structural diagram of ZnO ultraviolet photodetector
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Fig. 2 Performance characterization of ZnO film. (a) XRD spectra of ZnO film and Al, O, ;

(b) UV-visible absorption spectrum of ZnO film with (ahv)*-hv spectrum shown in inset
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Fig. 3 Performance characterization of ZnO ultraviolet
photodetector. (a) SEM image of ZnO ultraviolet
photodetector with MSM structure; (b) cross-
sectional SEM image of device; (c) top view of
SEM image of ZnO film; (d) top view of SEM

image of Au film
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Fig. 4 I-V characteristic curves in logarithmic coordinate
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Fig. 5 Spectral responsivity curves of ZnO ultraviolet photodetector. (a) Responsivity of ZnO ultraviolet photodetector with

different external bias voltages; (b) peak responsivity versus external bias voltage; (c¢) normalized responsivity of

ZnO ultraviolet photodetector; (d) enlarged diagram of response cutoff wavelength with response cutoff wavelength

versus bias voltage shown in inset
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Fig. 6 Schematic of semiconductor electron energy band. (a) Semiconductor energy band diagram;

(b) energy band tilt diagram under action of electrical field
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