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Deep UV detection: from single-crystalline MgZnO to amorphous Ga,0,
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Abstract: Wide bandgap semiconductors have great potential for the development of compact solar-blind ultravio-
let detectors without filters. This article summarizes the research progress of deep ultraviolet photodetectors using
wide bandgap oxide semiconductors including MgZnO and amorphous Ga,05 (a-Ga,04) thin films. It has been found
that the photoresponse performance of a-Ga,05 thin film is comparable or even better than those using crystalline thin
films. Numerous results demonstrate that oxygen vacancy (V) defects play a crucial role in device performance.
Based on the effective modulation of V, defects, high performance solar-blind ultraviolet photodetectors can be suc-
cessfully achieved. In addition, the persistent photoconductivity effect, which is usually accompanied by the pres-
ence of V defects in oxide materials, provides a new perspective for the development of optoelectronic synaptic de-
vices in deep ultraviolet range. Finally, a short comment has been made concerning the above research progress as
well as some unsolved issues. These advancements are expected to promote the industrial application of wide band-

gap oxide semiconductor materials, especially a-Ga,05, in deep ultraviolet detection in the future.
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Fig. 1

(a) In-situ RHEED patterns during the growth process. (b) AFM image of the wurtzite MgZnO epilayer. (¢)-(d) XRD 6

-20 scan of W-MgZnO (002) plane and -scan of W-MgZnO (101) plane. (e) Dark I-V curve. The inset shows the de-

tailed device structure. (f) Photoresponse spectrum at 0.5 V bias. The inset is the reflectance spectrum of the correspond-

ing film.*
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Fig. 2 (a) XRD spectra of m-MgZnO and ZnO. (b) SEM images, and (¢) Transmission and absorption spectra of m- MgZnO.

(d) I-V curve in dark. The inset is schematic illustration of MSM structure. (e) Spectral response of the photodetector at

10 V bias. The inset shows the spectral response in logarithmic scale.*
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Fig. 3

(a) Schematic diagram of the MSM structured Ga,05 photodetector. (b) 1 = V curves in dark and ¢) under UV 254 nm

light illumination. d) Photoresponsivity spectra of the photodetector biased at 20 V. (e) Time-dependent photoresponse

under periodic UV 254 nm light illumination at 10 V bias. (f) Temporal response tests under KrF pulse laser illumina-

tion at 10 V bias."”
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photoresponse of the above three different photodetectors under UV 254 nm light illumination. (g)-(i) Transient photore-
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