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ABSTRACT: We investigated the effects of ZnO thin film deposition methods on the performance of inverted polymer solar cells with
a structure of ITO/ZnO/P3HT:PCBM/MoQO3/Al. The ZnO thin films were deposited by various methods (spin coating of
nanoparticles, sol-gel process, atomic layer deposition) and their morphology was analyzed by atomic force microscopy (AFM). The
device with ZnO nanoparticle thin films showed the highest power conversion efficiency of 3 % with low series resistance and high shunt
resistance. The superior performance of the device with the ZnO nanoparticle layer is attributed to better electron extraction capability.
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Fig. 1. AFM topography(a, c, e) and phase(b, d, f) image of
various ZnO thin film deposition method: nanoparticle
(a, b), sol-gel(c, d), ALD(e, f).
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Fig. 2. Device structure of inverted polymer solar cell
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Fig. 3. Current-voltage characteristics of inverted P3HT:PCBM
solar cells using ZnO electron extraction layer constructed
by three different deposition methods.

Table 1. Efficiency parameters of polymer solar cells using ZnO
electron extraction layer constructed by various deposi-

tion method

NPs ALD Sol—gel
Jsc(mA/cm?) 8.91 8.71 7.83
Voc(V) 0.61 0.61 0.56
FF 0.55 0.51 0.36
PCE(%) 3.00 2.68 1.56
Rs(Q-cm?) 11.6 10.9 314
Ren(Q-cm?) 822.8 433.0 172.6
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