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We have examined the performance of self-powered ultraviolet photodetectors (UVPDs)
based on the heterojunction composed of p-type widegap cuprous iodide (Cul) and n-type
amorphous In-Ga-Zn-O (a-IGZO). The Cul/a-IGZO heterojunctions exhibited a photovoltaic
effect when short wavelength light (< 420 nm) was irradiated. The zero-bias photocurrent
linearly depended on the light intensity (P.,), and the linear dynamic range exceeded 70 dB
at P, > 0.7 mW cm2. These characteristics of the Cul/a-IGZO is favorable for applying to the
self-powered UVPDs. Time-dependent photovoltage response under alternate on/off cycles
of UV irradiation indicated that the Cul/a-IGZO quickly responded to UV irradiation. The
response time was shorter than those of conventional oxide- and nitride-based self-powered
UVPDs. Therefore, we arrived at the conclusion that Cul/a-IGZO heterojunctions are
promising as a self-powered UVPD.
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Fig.3 Current-voltage (I-V) characteristics of Cul/a-IGZO heterojunction: (a) linear scale and (b) semi-
log scale. The dashed and solid lines are the I-V curves measured under dark and UV
illumination (at 365-nm wavelength and power density of 0.7 mW cm2), respectively.
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Fig.4 (a)Wavelength dependent photocurrent
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Fig. 6 (a) Schematic illustration of the experimental arrangement for measurement of the response time.
(b) Photovoltage waveform under pulsed UV illumination (at 365-nmwavelength and power
density of 0.7 mW cm?) with the frequency of 1 Hz (the duty cycle was fixed to be 50%). (c)
Magnified view of the waveform shown in part (b) around the time interval of 0-1.2 s. The solid
curves in parts (b) and (c) are the best-fit bi-exponential function described in the main text.
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