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Abstract: The ultraviolet inorganic-organic composite structure photodetectors with an architecture
of ITO/ZnO/P3HT: ITIC/Ag were fabricated by a solution spin-coating method. In the blended
film, the weight ratio of polymer donor( P3HT) to non-fullerene small molecule acceptor (ITIC) is
100: 1. Due to the discontinuity of carrier transport-channel, the dark current density of devices un-
der zero bias voltage is very small(5.8 x10 ' A + em **) , which provides the condition for devices
to realize the external electric-field adjustable and photocurrent multiplied. Under forward bias volta-
ges, the free electrons and holes generated by the zinc oxide(ZnO) interfacial layer through absorb-
ing ultraviolet light can participate in carrier transport( reducing the probability of carrier recombina-
tion) , thereby improving the external quantum efficiency (EQE) of devices. With the increase of
forward bias voltages, ZnO interfacial layer can work together with active layer( P3HT: ITIC) to mul-
tiply the photocurrent of devices. Under 45 V bias, the EQE spectral response-peak with a minimum
half height width of about 49 nm can be obtained by devices at 350 nm, with the highest EQE,
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responsivity and detectivity of 420000% , 1 185 A + W' and 1.8 x 10" Jones, respectively. The

above content provides an effective strategy to fabricate high-performance ultraviolet narrowband in-

organic-organic composite structure photodetectors based on electric-field adjustment.
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Fig.1 (a)Molecular structure of P3HT. (b) Molecular struc-
ture of ITIC. (c¢)Schematic diagram of device struc-

ture.
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(a)Schematic diagram of material energy levels. (b)

Normalized absorption spectra of materials (thin films).
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Fig.3  J-V curves of the device
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Fig.4 (a) EQE spectra of the device under different bias

voltages. (b) Normalized EQE spectra of the device

under different bias voltages.
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Tab.1 EQE, responsivity and detectivity of the device under different bias voltages with light illumination of 350 nm and 690 nm
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Fig.5 Responsivity and detectivity spectra of the device
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