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Table S1. Summary of photovoltaic performance of OSCs based on PTB7:PC71BM 

system.

Device structures Voc
[V]

Jsc
[mA cm-2]

FF
[%]

PCE
[%] Refs.

ITO/PEDOT:PSS/PTB7:PC71BM/PFN/Al 0.76 15.75 70.15 8.37 [1]

ITO/ZnO/[BMIM]BF4/PTB7:PC71BM/MoO3/Ag 0.72 17.23 73.50 9.12 [2]

ITO/PFN/PTB7:PC71BM/MoO3/Al 0.75 17.46 69.99 9.21 [3]

ITO/ZnO/PFN-OX/PTB7:PC71BM/MoO3/Al 0.75 16.63 74.40 9.28 [4]

ITO/ZnO/PEI/PTB7:PC71BM/MoO3/Al 0.73 17.27 70.06 8.90 [5]

ITO/PEDOT:PSS/PTB7:PC71BM/PDINO/Al 0.75 15.00 73.30 8.24 [6]

ITO/PE0:ZTO/PTB7:PC71BM/MoO3/Ag 0.76 16.14 65.83 8.10 [7]

ITO/ZnO/PBI-H/PTB7:PC71BM/MoO3/Al 0.75 16.84 74.66 9.43 [8]

ITO/PEIE+AgNPs/PTB7:PC71BM/MoO3/Ag 0.76 16.22 67.00 8.26 [9]

ITO/ZnO:PBI-H/PTB7:PC71BM/MoO3/Al 0.76 17.29 70.54 9.09 [10]

ITO/PFN/PTB7:PC71BM/MoO3/Ag 0.76 18.43 69.02 9.61 [11]

ITO/PEDOT:PSS/PTB7:PC71BM/MSAPBS/Al 0.76 19.25 68.00 10.02 [12]

ITO/PEDOT:PSS/PCDTBT: PC71BM/T1-OH/Al 0.76 17.20 71.50 9.30 [13]

ITO/ZnO:FNEZnP-OE /PTB7:PC71BM/MoO3/Al 0.75 17.09 72.13 9.24 [14]

ITO/ PEDOT:PSS/PTB7:PC71BM /PFN/Al 0.75 16.70 73.00 9.11 [15]

ITO/PEDOT:PSS/PTB7:PC71BM/FNEZnP-OE/Al 0.74 16.38 70.31 8.52 [16]

ITO/PEDOT:PSS/PTB7:PC71BM/OEABS/Al 0.75 17.80 71.23 9.51 [17]

ITO/PEDOT:PSS/PTB7:PC71BM/DSAPS/Al 0.77 18.43 71.00 9.79 [18]

ITO/PEDOT:PSS:FOS/PTB7:PC71BM/Ca/Al 0.70 16.94 69.30 8.26 [19]

ITO/Tf1/PTB7:PC71BM/MoO3/Al 0.74 16.78 71.72 8.97 [20]

ITO/ZnO/PBI-H/PTB7:PBIC4/PTB7:PC71BM/MoO3/Al 0.76 16.99 73.89 9.47 [21]

ITO/PEDOT:PSS/PTB7:PC71BM/PTB7-NBr/Al 0.75 16.21 65.66 8.00 [22]

ITO/ZnO (flat)/PEIE/PTB7:PC71BM/MoO3/Ag 0.75 16.14 70.99 8.57 this work

ITO/ZnO (imprinted)/PEIE/PTB7:PC71BM/MoO3/Ag 0.76 18.02 72.80 9.92 this work
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Figure S1. AFM images of (a) CD and (b) DVD disks used in this work.
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Figure S2. Morphologies of various patterned ZnO layers via two-step soft 

nanoimprinting technology under different stamping conditions. (a) 1500 nm  1500 

nm (30°), (b) 1500 nm  1500 nm (60°), (c) 1500 nm  1500 nm (20°), and (d) 800  

1500 (90°).
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Figure S3. Scan electron microscope (SEM) images of PEIE-coated ZnO layers with 

various dual-gratings. (a) 800 nm  800 nm, (b) 800 nm  1500 nm, (c) 1500 nm  

800 nm, (d) 1500 nm  1500 nm (90°), (e) 1500 nm  1500 nm (60°), and (f) 1500  

1500 (30°).
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Figure S4. Morphologies of PTB7:PC71BM layers spin-coated on patterned ZnO 

layers with dual-gratings of (a) 800 nm  800 nm and (b) 1500 nm  1500 nm. 
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Figure S5. Total transmittance spectra and haze values of ITO glass substrates 

without and with dual-grating patterned ZnO layers, which were recorded with the 

incident light from the glass side. Inset depicts the optical measurement configuration 

using an integrating sphere.
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Figure S6. Photovoltaic characteristics of OSCs based on 1500 nm  1500 nm dual-

grating patterned ZnO layers with different angles. (a) J–V characteristics recorded 

under 100 mW cm-2 AM 1.5G simulated solar illumination. (b) The dark J–V curves. 

(c) External quantum efficiency (EQE) spectra and relative EQE enhancement of 

patterned devices related to that of the flat one. (d) Absorption spectra and the 

absorption enhancement.
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