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Organic solar cells based on PM6:Y6
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(College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] The chemical structure of the donor and acceptor in the single junction limits the photoelectric conversion efficiency
(PCE) of binary blended organic solar cells. The application of ternary and quaternary blended organic solar cells expands the light
absorption range of the active layer, the thin film morphology and energy level arrangement are improved, thereby increasing the
efficiency of organic solar cell devices. With the design and synthesis of non—fullerene donor/acceptor materials, the photoelectric
conversion efficiency of organic solar cells has exceeded 18% in 2020, and the photovoltaic performance of ternary and quaternary
hybrid organic solar cells is much better than that of binary blending organic solar cells. In this review, the application and influence
of the third and fourth component materials in the PM6.Y6 binary system are systematically summarized.
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Fig. 1 Schematic diagram of the device structure of an organic
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Fig. 2 Binary components based on PM6:Y6 system
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Fig. 3 Structure of polymer donor materials
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Tab. 1  Photovoltaic performance of ternary organic solar cell

devices blended with different polymer donor materials
and PM6:Y6

Voo/' V. I,/ (mA+em™) FF/% PCE/%

Active layer

PM6:P1 0.850 25.55 76.0 16.5
PM6.J71.Y6 0.850 26.60 71.7 16.8
PM6.:PDHP-Th:Y6 0.823 26.58 68.2 15.4
PM6.TPD-3F.Y6 0.880 25.60 73.4 17.0
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Fig. 4 The structure of small molecule donor materials
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Tab. 2 Photovoltaic performance of ternary organic solar cell Tab. 3  Photovoltaic performance of ternary organic solar cell
devices blended with different small molecule donor devices blended with fullerene acceptor materials and
materials and PM6:Y6 PM6:Y6
Active layer Voc/V J,/(mA «em™) FF/% PCE/% Active layer Voeo/' V J./ (mA « em™) FF/% PCE/%
PM6:ECTBD:Y6  0.848 25.54 76.24 1651 PM6.Y6:PC7TIBM  0.861 25.10 7720 16.70
PM6.0-IDTBR.Y6  0.850 2575 76.00  16.60 PM6.:Y6:PC71BM  0.850 25.70 76.35 16.67
PM6:DTBO:Y6 0.830 26.88 74.92 16.64
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Fig. 5 Structure of fullerene acceptor materials
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Fig. 6 Structure of small molecule acceptor materials
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Tab. 4  Photovoltaic performance of ternary organic solar cell

devices blended with different small molecule acceptor

materials and PM6:Y6

Active layer Vo /V J./ (mA +em™) FF/% PCE/%

PM6:Y6:Y-Th2 0.851 25.35 71.44 15.70
PM6:Y6:Y-BDT 0.851 25.03 70.04 14.85
PM6:Y6.:Y-CDT 0.833 24.68 68.81 14.11

PM6:Y6:IDIC 0.868 25.39 74.92 16.51
PM6:Y6:FBTIC 0.866 24.60 77.90 16.70
PM6:Y6.BTP-M 0.875 26.56 73.46 17.03

PM6:Y6:MF1 0.853 25.68 78.61 17.22
PM6:Y6.BTP-S2  0.880 26.20 75.80 17.43

3 ETF PMe6:Y6 Ui EBV KPHRER M

RN S AR S Rl N NCIES B2 N
L5 PM6.: Y6 JLIR A PUITAH HLK FHAE R B 25 1F AL
IRPEREFEILE 5, PUOCIIR A HLUR FHAE L 2 th 4
MAPERR SR, A 3 AR 1 a4 3 32

TR 2 AR 2 A2 RS 3 SRR 1 A2 4k,
X2 R R LAY KOS, 38\l DLk
SBIE SIS B M RE A MUK FHAE Lt . Ma %6
NP2 B = 01K & PM6: Y6 Br—ITIC F1 PM6.
Y6.PC71BM i 41 & W MU JT /& & PM6: Y6 Br—
ITIC: PC7IBM, H PCE 5 % T 16. 8% ( ik iF
16.2% ) . WALIR B A G EUR SOGTE (PL) 7T LUE
Br-ITICHI Y6 f774E B i () ik 5, fii 5 Br—ITIC
(RGN, Y6 7F I TR 6 v (%) 2 S o 35 mT A B e 3
i, RIALEBr-ITICH Y6 Z [RIfFAERE L RS, Li %
NPT — R i U oo A RHA R | @ i IDIC
I PC71BM 5| A %] PM6:Y6 —JCik &P, 4875 T
17.1% W %%, BT 51 A/ IDIC A1 PC7T1BM ¥
LUMO BEZHNE = T Y6, ffi 15 ¥ 1% A 1 155 riL 37
AR TARKAEETE . Zhang 55 N0 &5 0L
TOBT I TE A BRI A W45 1R PhI-Se, ¥ H 5| A F]
PM6.Y6.PCTIBM (AR SEHL T 17.2% 0 B 3508
[, B T Phi-Sefll PM6 JE A% B RSN, Phl-Se £ 2%



94 oBe

itow oM 5w

RS

T RS AR A Bl T Aar o0 1 A A UG i, Li B
NPTHE PM6: Y6 PR I SR197 F1 PCT1BM il
FZUICEE , o (Y SR197 9 N-H £:F1 1 Y6 1y
F 578 4> 18] &8¢, SR197 #1 PC71BM 22 [a]
AT LATE B e, A ) M R i M 2 TR A 0 T AR
gh i PRUE T R I B AR L A Z U TR R 1Y
PCE 753k 17.48% , Zhang % N8 {8 W4 Bk Py o3
IRY) PM6.PM7.Y6:PC7IBM Sl TIEAS BER
4 R ARR A P F 7 B B B ) 2 2 T I P, SR T
18.07 % Wi 20 s HIBH

x5 AESH/ZEFHS PM6: Y6 HiBH I T HH KPEEE bR
ad: b N
Tab. 5 Photovoltaic performance of quaternary organic solar cell
devices blended with different donor/acceptor materials
and PM6:Y6

Voe/ V ]/ (mA «em™) FF /% PCE /%

Active layer

PM6:Y6:IDIC:PC71BM  0.866 26.19 75.29  17.07
PM6:Y6.Br-ITIC.PC71BM 0.853 25.80 76.40  16.80
PM6:Y6:SR197:PC71BM 0.841 27.11 76.62  17.48

PM6.PM7:Y6.PC71BM  0.859 26.55 79.23  18.07
PM6:Phl-Se:Y6:PC71BM 0.851 26.30 76.80 17.20
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Fig. 7 The structure of the donor/acceptor materials
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