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Abstract Bulk heterojunction (BHJ) is one of the most meaningful structures of organic photodetectors (OPDs). It can be
achieved by mixing donor and acceptor in a solvent with the aid of a sol-gel method. Furthermore, BHJ has been proven to
be a very effective method to adjust the diffusion length of organic semiconductor excitons. The preparation of OPDs with
this structure is a very important work. The conjugate polymer donor poly(3-hexylthiophene) (P3HT) and fullerene
derivative acceptor [6, 6]-benzene Cg-butyric acid methyl ester (PC;,BM) are used to form the active layer to prepare a
binary BHJ OPD, so as to improve the performance of MgZnO ultraviolet photodetector. The results show that the
responsivity of the OPD can reach 0.721 A/W, which is about 3.9 times higher than that of MgZnO ultraviolet
photodetector. In addition, the OPD exhibits excellent detection ability, better responsivity and high light to dark current
ratio.
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Fig. 2 Schematic diagram of manufacturing steps for three-dimensional structure of MgZnO/Au/PEDOT : PSS/P3HT : PCy,BM
binary BHJ OPD. (a) MgZnO target; (b) MgZnO thin film; (¢) MgZnO/Au ultraviolet photodetector; (d) MgZnO/Au/PEDOT :
PSS ultraviolet OPD with unexposed interdigital electrode; (e) MgZnO/Au/PEDOT : PSS/P3HT : PCyBM binary BHJ
OPD with unexposed interdigital electrode; (f) MgZnO/Au/PEDOT : PSS/P3HT : PC;BM binary BHJ OPD
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Fig. 4 Performance characterization of photodetector. (a) Normalized absorption spectra of MgZnO thin film and P3HT : PC;BM thin
film; (b) schematic diagram for energies of materials used in MgZnO/Au/PEDOT : PSS/P3HT : PC;BM binary BHJ OPD
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I-V curves measured by photodetector in illumination and darkness. (a) MgZnO/Au ultraviolet photodetector; (b) MgZnO/Au/

PEDOT : PSS/P3HT : PC;BM binary BHJ OPD
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Fig. 6 Spectral responsivity and external quantum efficiency curves of photodetector. (a) Responsivities of MgZnO/Au ultraviolet

photodetector under different bias voltages; (b) external quantum efficiencies of MgZnO/Au ultraviolet photodetector under
different bias voltages; (c¢) responsivities of MgZnO/Au/PEDOT : PSS/P3HT : PCy,BM binary BHJ OPD under different
bias voltages; (d) external quantum efficiencies of MgZnO/Au/PEDOT : PSS/P3HT : PC,BM binary BHJ OPD under

different bias voltages
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MgZnO/Au/PEDOT : PSS/P3HT : PCy,BM binary BHJ OPD under different bias voltages; (b) responsivity ratios and
external quantum efficiency ratios of MgZnO peaks of two samples measured under different bias voltages; (c) D" and L curves
of MgZnO/Au ultraviolet photodetector and MgZnO/Au/PEDOT : PSS/P3HT : PCyBM binary BHJ OPD under different
bias voltages; (d) responsivity error bars of MgZnO/Au/PEDOT : PSS/P3HT : PCyBM binary BHJ OPD after storage for
over three months, illustration shows responsivities of MgZnO and P3HT : PCBM after storage for more than one month and

three months
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Fig. 8 Schematic diagram of OPD energy bands. (a) Schematic diagram for transfer process of charge carriers in MgZnO/Au/PEDOT :
PSS/P3HT : PC;BM binary BHJ OPD under darkness; (b) schematic diagram of transfer process of charge carriers in MgZnO/

Au/PEDOT : PSS/P3HT : PCyBM binary BHJ OPD under illumination
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