Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2018

Supporting Information

Dual-Grating-Induced Light Harvesting Enhancement in Organic Solar Cells

Yue-Xing Zhang,® Chen Gao,? Jing-De Chen,* Wei Li,® Yan-Qing Li,»* and Jian-Xin

Tanga,b,*

2 Institute of Functional Nano & Soft Materials (FUNSOM), Jiangsu Key Laboratory
for Carbon-Based Functional Materials & Devices, Collaborative Innovation Center

of Suzhou Nano Science and Technology, Soochow University, Suzhou 215123,
China

b Institute of Organic Optoelectronics (I00), JITRI, Wujiang, Suzhou, China

* Corresponding authors. E-mail addresses: jxtang@suda.edu.cn (J.X. Tang),

yvqli@suda.edu.cn (Y.Q. Li)



mailto:jxtang@suda.edu.cn
mailto:yqli@suda.edu.cn

Table S1. Summary of photovoltaic performance of OSCs based on PTB7:PC;;BM

system.

Voc

Jsc

FF

PCE

Device structures M [mAcm? (%] (%] Refs.
ITO/PEDOT:PSS/PTB7:PC1BM/PFN/AI 0.76 15.75 70.15 8.37 1]
ITO/ZnO/[BMIM]BF4/PTB7:PC+1BM/MoO3/Ag 0.72 17.23 73.50 9.12 [2]
ITO/PFEN/PTB7:PC74BM/MoO,/Al 0.75 17.46 69.99 9.21 [3]
ITO/ZnO/PFN-OX/PTB7:PC71BM/MoQ3/Al 0.75 16.63 7440 9.28 [4]
ITO/ZnO/PEI/PTB7:PC71BM/MoO3/Al 0.73 17.27 70.06 8.90 [5]
ITO/PEDOT:PSS/PTB7:PC-,1BM/PDINO/AI 0.75 15.00 73.30 8.24 [6]
ITO/PEQ:ZTO/PTB7:PC71BM/M0oO3/Ag 0.76 16.14 65.83 8.10 [7]
ITO/ZnO/PBI-H/PTB7:PC74BM/MoO,/Al 0.75 16.84 7466 943 [8]
ITO/PEIE+AgNPs/PTB7:PC7/BM/MoOs/Ag 0.76 16.22 67.00 8.26 [9]
ITO/ZnO:PBI-H/PTB7:PC74BM/MoO,/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:PC,1BM/MSAPBS/AI 0.76 19.25 68.00 10.02 [12]
ITO/PEDOT:PSS/PCDTBT: PC71BM/T1-OH/Al 0.76 17.20 7150 9.30 [13]
ITO/ZnO:FNEZnP-OE /PTB7:PC71BM/MoO3/Al 0.75 17.09 7213 9.24 [14]
ITO/ PEDOT:PSS/PTB7:PC71BM /PFN/AI 0.75 16.70 73.00 9.11 [15]
ITO/PEDOT:PSS/PTB7:PC,1BM/FNEZnP-OE/Al 0.74 16.38 70.31 8.52 [16]
ITO/PEDOT:PSS/PTB7:PC,1BM/OEABS/AI 0.75 17.80 71.23 9.51 [17]
ITO/PEDOT:PSS/PTB7:PC,1BM/DSAPS/AI 0.77 18.43 71.00 9.79 [18]
ITO/PEDOT:PSS:FOS/PTB7:PC,BM/Ca/Al 0.70 16.94 69.30 8.26 [19]
ITO/Tf1/PTB7:PC71BM/MoO4/Al 0.74 16.78 71.72 8.97 [20]
ITO/ZnO/PBI-H/PTB7:PBIC4/PTB7:PC71BM/M0oO3/Al  0.76 16.99 73.89 947 [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:PC,1BM/Mo0O4/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 x 1500
nm (30°), (b) 1500 nm x 1500 nm (60°), (c) 1500 nm x 1500 nm (20°), and (d) 800 x

1500 (90°).



Figure S3. Scan electron microscope (SEM) images of PEIE-coated ZnO layers with
various dual-gratings. (a) 800 nm x 800 nm, (b) 800 nm x 1500 nm, (c) 1500 nm x

800 nm, (d) 1500 nm x 1500 nm (90°), (¢) 1500 nm x 1500 nm (60°), and (f) 1500 x

1500 (30°).
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Figure S4. Morphologies of PTB7:PC7BM layers spin-coated on patterned ZnO

layers with dual-gratings of (a) 800 nm x 800 nm and (b) 1500 nm x 1500 nm.
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Figure SS. 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 x 1500 nm dual-
grating patterned ZnO layers with different angles. (a) J-V characteristics recorded
under 100 mW c¢cm2 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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