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Figure 1

(Color online) Chemical structure and the photovoltaic performance analysis of the investigated system. (a) Molecular structure of D18, Z8,

and L8-BO. (b) The voltage-current density curves of the binary and ternary devices. (c) Comparison of the photon loss (j=Jsc/Jsc sq) and carrier loss
(V*=Voc/Voc,so*FF/FFgq) of the D18:Z8:L8-BO-based ternary OSC with those of other OSCs.7gq is defined as the PCE/PCEg. (d) The detailed

improvement room of photovoltaic performance

PRI H R E R T RIES A 6E, A B et il
fii. BT, FRATEARTFR ST B AN MG ACHT L A 2R b
FMFLQ-K L FH-6-K RO I G N T A& Wi Z 46 8 28
(FE (). FHELE MRS | AL S T 5 846 52 ARG
PN TR B, DN TR AT RE . R
o8 B 5 AT 3 2o R ORI RSB B A M BRI 2
ZARG T NG FIRIER, AN H o FRsh, AL T -
TG 3 — 7 TR S FN I 0] LS 25/ Z (R R B
EEH, fEUFRfrEeRs. JEE#IGZ A K Z851L8-BOEA
RAFIIRE T, "WIEBG 420, £ 5DI8VENSAIRN =T
AT SEIR20.2% 1010 L FE R (h E T R B R R A B
=N NERCRE N 19.8%). AL T —Iouas 4, =oas sl 7
FRICHURR s e R T P A BN R TR (B 1 (b)), X 556
AR F R R E S T RETNEIIMX. 5IA

D 1 Sk

e HL= ROBRCR AN BT B R 3 B R 2 AR Z8 7 AL
B T IR R AR AT RR R, 0 v i e iz 3 BB AIG
F) ERL A 425 R SE B G R I, AR RS SR (58 1Y)
e BB RST . EEA SIS — 2
F T 2R T, BeAh, EX R PLAID18:Z28:L8-BO—Jn
R, FATES-QEME N T A HLK PHBE B 25 A2 3 40
PR FEIE: ST BB FBURE L(c)), FHXIEFE
RESRTHIZS [RLEAT T 23 Ar (121 1(d)), AHSCRIFFE A & e B i M e
FA HLAR BH i F Tt B2 4L T B R —— RO RE 1Yt — 25 48
TR TS MRS TR — 5w, B A RN &
He B BT R I — ORI R i —Jrm, #8F
SEMTTE N — LAk, T e PR L B 6 10 2 RN
FHK. XEETT ALK A HLK FHAE FL it Pk RE A ST R it
[ B 23 ).

1 Yu G, Gao J, Hummelen J C, et al. Polymer photovoltaic cells: Enhanced efficiencies via a network of internal donor-acceptor heterojunctions.

Science, 1995, 270: 1789-1791

Joule, 2019, 3: 1140-1151

4512

Lin Y, Wang J, Zhang Z, et al. An electron acceptor challenging fullerenes for efficient polymer solar cells. Adv Mater, 2015, 27: 1170-1174

Yuan J, Zhang Y, Zhou L, et al. Single-junction organic solar cell with over 15% efficiency using fused-ring acceptor with electron-deficient core.


https://doi.org/10.1126/science.270.5243.1789
https://doi.org/10.1002/adma.201404317
https://doi.org/10.1016/j.joule.2019.01.004

Zheng Z, Wang J, Bi P, et al. Tandem organic solar cell with 20.2% efficiency. Joule, 2022, 6: 171-184

Yao J, Kirchartz T, Vezie M S, et al. Quantifying losses in open-circuit voltage in solution-processable solar cells. Phys Rev Appl, 2015, 4: 014020
Liu S, Yuan J, Deng W, et al. High-efficiency organic solar cells with low non-radiative recombination loss and low energetic disorder. Nat
Photonics, 2020, 14: 300-305

Chen X K, Qian D, Wang Y, et al. A unified description of non-radiative voltage losses in organic solar cells. Nat Energy, 2021, 6: 799-806
Lu L, Kelly M A, You W, et al. Status and prospects for ternary organic photovoltaics. Nat Photonics, 2015, 9: 491-500

Jiang Y, Sun S, Xu R, et al. Non-fullerene acceptor with asymmetric structure and phenyl-substituted alkyl side chain for 20.2% efficiency organic
solar cells. Nat Energy, 2024, 9: 975-986

4513


https://doi.org/10.1016/j.joule.2021.12.017
https://doi.org/10.1103/PhysRevApplied.4.014020
https://doi.org/10.1038/s41566-019-0573-5
https://doi.org/10.1038/s41566-019-0573-5
https://doi.org/10.1038/s41560-021-00843-4
https://doi.org/10.1038/nphoton.2015.128
https://doi.org/10.1038/s41560-024-01557-z

	三元有机太阳能电池光电转换效率超过20%

