Electronic Supplementary Material (ESI) for Nanoscale.

This journal is © The Royal Society of Chemistry 2015

Supporting Information

Improving the Efficiency of Polymer Solar Cells Based on

Furan-Flanked Diketopyrrolopyrrole Copolymer via Solvent

Additive and Methanol Treatment

Weilong Zhou,* Huajie Chen,? Junjie Lv,* Youchun Chen,* Weifeng Zhang,*” Gui Yu®* and

Fenghong Li#*

a State Key Laboratory of Supramolecular Structure and Materials, Institute of Theoretical
Chemistry, Jilin University, Changchun, 130012, P. R. China. “E-mail: fhli@jlu.edu.cn.

bBeijing National Laboratory for Molecular Sciences, Institute of Chemistry, Chinese Academy of
Sciences, Beijing 100190, P. R. China. “E-mail: zhangwf@iccas.ac.cn (W. F. Zhang);

yugui@iccas.ac.cn (G. Yu).

[y

Current density (mA-cm™®

—s— CF(DIO, 1v%)
—e— CF(DIO,3v%)
24 |——CF(DIO,5v%)

0.0

0.1

0.2

T T
0.3

T T
0.4

Votage (V)

T

0.5

0.6

0.7

Figure S1. Current density versus voltage (J-V) characteristics of PDVF-8:PC7;BM PSCs from
CF+DIO with different concentrations of DIO.

Table S1. Performances of PDVF-8:PC7BM PSCs from CF+DIO with different concentrations of

DIO.
Solvents Jse Toc FF PCE [%] Rs s Rsh s Rectiﬁ;ation
[mA cm?] (V] %]  Max  Aver  L2em]l  [Qem] Ratio
CF+1vol%DIO 8.95 0650 0544 317 312 15.2 785.9 83X 10!
CF+3vol%DIO 9.73 0650 0359 373  3.69 72 910.6 4.0% 102
CF+5vol%DIO 9.55 0.630 0.577 347 337 8.4 8559 46X10!
CF+3vol%DIO (MT) 10.30 0655 0597 403 391 7.0 956.1 6.0% 102
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Figure S2. Current density versus voltage (J-V) characteristics of PDVF-8:PC7;BM PSCs from
CF+CN with different concentrations of CN.

Table S2. Performances of PDVF-8:PC,;BM PSCs from CF+CN with different concentrations of

CN.
Solvents Jse Voe FF PCE [*%] R Rsh Rectification
otven [mA cm?] V] [%6] Max.  Aver. [Qcem?] [Qcm?] Ratio
CF+1vol%CN 9.46 0.675 0.568  3.63  3.58 12.3 810.8 3.5% 102
CF+3vol%CN 10.89 0670 0583 426 418 7.7 868.7 1.2 103
CF+5vol%CN 10.20 0670 0578 395 309l 75 838.2 40X 102
CF+3vol%CN (MT) 11.64 0.670 0601 469 459 6.2 1083.5 22X 103
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Figure S3. Current density versus voltage (J—V) characteristics of Device 1-6 in the dark.
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Figure S4. J %3 vs. V,,-Vi,i-V, plots for the electron-only (a) and the hole-only devices (b) from
different solvent/solvent mixture without or with MT.

200 8x10”
(a) =0 min (w/o MT) (b) w0 min (w/o MT)
S2p —— 4 min (wio MT) o’ C1s —— 4 min (w/o MT)
160+ 8 min (w/o0 MT) R w8 min (w/o MT)
- — 12 min (w/o MT) _ 5x107 — 12 min (w/o MT)
=] =] 3 |
s & 10
> 2> 4x10°
= i)
c c 4
5 g 10
£ £ 2x10°
1x10° 4
0 R . : :
160 162 164 166 168 170 280 282 284 286 288 290
Binding Energy (eV) Binding Energy / eV
200 0 min (with MT) 8x10°
=0 min (wi () Min (with MT)
(C) 1801 S2p —— 4 min (with MT) (d) 7x10’'{ C1s =4 min (with MT)
160 ——— 8 min (with MT) ) 8 min (with MT)
—~ 140 =12 min (with MT) _ 6x104 — 12 min (with MT)
=) >
© 1204 ©
St S—
2 =
= =
[ oy
@ @
-— -—
= =

160 162 164 166 168 170 280 282 284 286 288 290
Binding Energy (eV) Binding Energy / eV

Figure S5. S2p and Cls XPS spectra of PDVF-8:PC;;BM film spin-coated from CF+3vol% CN
without (a and b) and with (c and d) MT in different etching time.



