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Abstract: Novel near-infrared organic photodetectors have wide application prospects in biosensing, medical
imaging, and wearable electronics with the advantages of low cost, solution-spin coating, good biocompatibility, and
flexible. Compared with diode organic photodetectors, high sensitive photomultiplication organic photodetectors have
attracted enormous attention because of their higher external quantum efficiency (EQE>100%). The mechanism of

the photomultiplication involves a type of carrier being trapped near the electrode, which assists another opposite
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polarity carrier tunneling into the active layer from the extra circuit. However, the performances of the device are
limited by the number of traps. In this work, inorganic ZnO nanoparticles (NPs) are added into the active layer to
enhance the photocurrent of the device through increasing the number of electron traps, and fortunately the dark
current density of the device is maintained. It is found that the photocurrent of the device is improved by 7.4 times
with optimal 5% ZnO NPs, compared with control device without ZnO NPs, under the reverse bias of -15 V, 850 nm
illumination. Besides, the Al,O; interface modification layer is further inserted into the device to improve
performance of the device. The results show that the Al,0; based device has bi-direction response for both reverse
and forward bias via changing the interface contact characteristics near anode. Ultimately, the device obtains high
EQE and R up to 10°% and 10" A/W at a broad wavelength range of 380~1310 nm, applied with a forward bias of 15

V. This work provides a new idea and method for the development of high-sensitivity organic photodetectors.
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Fig.3 (a)Schematic diagram of the Al,0;device; (b)J - V
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under illumination of 850 nm LED (1.27 mW/cm?).
(¢)J = V characteristics and (d) J/J;, for Al,05 device
in the dark and under different light illuminations.
The working mechanism of Al,0;device (e) under re-

verse and(f)forward bias.
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