SHORT COMMUNICATIONS
Side chain engineering on D18 polymers yields 18.74% power conversion efficiency
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Donor–acceptor (D–A) conjugated copolymers containing fused-ring acceptor units demonstrate outstanding performance in organic solar cells (OSCs)[1−13]. We have invented highly efficient D–A copolymer donors D18 and D18-Cl by using a fused-ring acceptor unit, dithieno [3',2':3,4;2'',3'':5,6]benzo[1,2-c][1,2,5]thiadiazole (DTBT)[1, 2]. OSCs with D18 or D18-Cl gave power conversion efficiencies (PCEs) of 18.56% and 18.69%, respectively[3, 4]. Side chain engineering is an effective approach to improve the performance of conjugated polymers in optoelectronic devices[14−16]. The alkyl side chains not only determine polymers’ solubility, but also influence their crystallinity and mobility. In this work, we develop two efficient donors D18-B and D18-Cl-B via side chain engineering on D18 polymers (Fig. 1(a)). These donors offer PCEs up to 18.74% (certified 18.2%) in ternary OSCs.

The structural difference between D18 and D18-B (or D18-Cl vs D18-Cl-B) polymers is the alkyl chains on thiophene bridge units.…. The best D18-Cl-B:N3:PC61BM (1 : 1.4 : 0.2) cells offered a PCE of 18.74%, with a Voc of 0.836 V, a Jsc of 28.50 mA/cm2 and a FF of 78.7% (Fig. 1(b), Table 1)….
……..
……..

……..

In short, we create two polymer donors D18-B and D18- l-B via side chain engineering on D18 polymers. PCEs of 18.53% and 18.74% were achieved, respectively, demonstrating their potential in organic solar cells.
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Fig. 1. (Color online) The measured and simulated S parameters.
· The axis labels should be given in the form of “variable (unit)".
[image: image2.png]Table 1. Performance data for D18-BN3:PC;,BM (1 : 14 : 0.2) and
D18-CHB:N3PCBM (1 :1.4:0.2) solar cells.

My Voc ie. FF PCE
Dorer 0o P W) w00 o0
Dies, 330 184 085 2731 786 17.69(17527
D18-By 472 1.89 0.823 28.50 79.0 18.53(18.40)
D188, 570 195 0810 2794 767 1736(17.18)
D18-CHB, 381 198 0832 2768 776 1787(17.52)
D18-Cl-By 60.6 1.95 0.836 28.50 78.7 18.74(18.52)
DI18CHB;, 686 206 0821 2745 772 1739(17.22)

3Data in parentheses stand for the average PCEs for 10 cells.
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