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Single In,O, Nanowire Ultraviolet Phototransistor with

High Optical On-off Ratio and High Responsivity
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Abstract ; Owing to the unique properties, In,0, nanowires have become potential candidates for ul-
traviolet photodetectors. To date, In,0; nanowires-based UV photodetectors have been extensively
studied. However, the large dark current limits its further applications. In this paper, a single
In, 0, nanowire ultraviolet phototransistor is performed. Through the modulation of the back gate
voltage, the dark current is almost completely depleted. At the same time, the threshold voltage
shows a shift under illumination, leading to little dependence between gate voltage and photocurrent.
Finally, a single In,0, nanowire ultraviolet phototransistor with a high optical on-off ratio of 1.07 x
0° and a high responsivity of 5. 58 x 107 A/W was obtained , which is better than the previously re-

ported In,0; nanostructured optoelectronic devices. This work promotes the application of In,0,

nanowires in the next generation of nano-optoelectronic devices and integrated circuits.
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Fig.1 SEM images of the In,0, nanowires. (a)2 000 x.
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Fig.3  Characteristics of In,O; nanowire photodiodes. (a)Schematic diagram of the device structure. (b)/I-V curves of the de-

vice at dark and 254 nm(0. 178 mW/ecm®) illumination, the inset is the SEM image of the device, scale bar: 2 pm.

(¢) Dependence of the responsivity on the bias voltage. (d)Dependence of specific detectivity on bias voltage.
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Fig.4  Characteristics of In,0; nanowire field effect transistors.

(a) Transfer characteristic and hysteresis of the device
when V, =1 V, the inset is the schematic diagram of

the device. (b)Ooutput characteristic of the device un-

der different gate voltages( —50 —=50 V).
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