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ElectronＧdeficientcorefusedＧringbased
nonＧfullereneacceptorenablesover１５％

efficiencyinsinglejunctionorganicsolarcells

Figure　Molecularstructureandphotovoltaicperformance．

WiththesupportfromtheNationalNaturalScienceFoundationofChinaandNationalKeyResearch&
DevelopmentProjectofChina,theresearchteamledbyProf．ZouYingPing(邹应萍)attheCollegeof
ChemistryandChemicalEngineering,CentralSouthUniversity,reportedanewnonfullereneacceptorY６
withafusedＧringstructurecontainingelectronＧdeficientbenzothiadiazolecore,whichmadeabreakthrough
insinglejunctionorganicsolarcells(OSCs)withpowerconversionefficiency(PCE)of１５．７％．Thestudy
waspublishedinJoule(DOI:１０．１０１６/j．joule．２０１９．０１．００４)．

Organicsolarcellsarepromisingtoaccessflexible,lightweightandsemiＧtransparentphotovoltaic
devices．Recently,nＧtypeorganicsemiconductors(nＧOS)haveattractedgreatattentionasacceptorsin
OSCs,duetotheireasilytunedabsorptionandelectronicenergylevelsincomparison withfullerene
acceptors．InordertofurtherenhancetheperformanceofOSCs,theteamreportedtheintroductionof
benzotriazoleintothecentralcoretoformanelectronＧdeficientＧcoreＧbasedfusedstructure (DAD)for
adjustingtheoptoelectronicpropertiesoftheresulting moleculesinearly２０１７．Followingtheabove
strategy,they furtherintroduced stronger electronＧwithdrawing benzothiodiazole (BT)instead of
benzotrizoleascentralcoreandappliedthienothiophene(TT)insteadofthiopheneastheendgroupofthe
centralfusedring,toobtainanewacceptorY６．Suchadesignisbeneficialforincreasingelectronmobility
andbroadeningtheabsorptionrange．Besides,thecentralcoreofY６isattachedtoalkylsidechainsonthe
nitrogenatomsatthesamesidetoavoidoverＧaggregationofmolecules,whilemaintaininganeffective
intramolecularcontactforchargetransport．Y６basedOSCwithoutextratreatmentsshowedahighPCEof

１５．３％ using PM６aspolymerdonor．
After optimizing the morphology, a
recordefficiencyof１５．７％ wasachieved
with both conventional and inverted
devices,respectively measured atthe
InstituteofChemistry,ChineseAcademy
ofSciences (Prof．Li􀆳sresearchteam)

andSouthChinaUniversityofTechnology
(Prof．YipandProf．Cao􀆳sresearchteam)．

Theresultsdemonstratehighlyencouraging
developmentofnewnonＧfullereneacceptors
forenabling high performance OSCs．
The electronＧdeficientＧcoreＧbased fused
ringacceptorreportedinthisworkopens
anew doorinthe moleculardesignof
highＧperformanceacceptorsforthefuture
OSCapplications．


