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AnewdonormaterialforallＧsmallＧmolecule
organicsolarcellswithefficiency

approaching１１％

Figure　ThechemicalstructureofsmallmoleculedonorSBDTＧBDD
andJＧVcurvesofbinaryandternarydevices．

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheMinistryofScienceand

TechnologyofChina,theresearchteamledbyProf．ZhangHaoLi(张浩力)attheStateKeyLaboratory

ofApplied OrganicChemistry,Key LaboratoryofSpecialFunction MaterialsandStructureDesign,

CollegeofChemistryandChemicalEngineering,LanzhouUniversity,developedanewdesignstrategyfor

donormaterialtowardhighＧperformanceallＧsmallＧmoleculeorganicsolarcells,which waspublishedin

ChemistryofMaterials(２０１８,３０:８６６１—８６６８)．

DesignofthehighＧperformancesmallmoleculedonorforallＧsmallＧmoleculeorganicsolarcells(ASMＧ

OSCs)requiresacombinativeeffortofoptimizingthematerialdesignanddevicefabrication．Herein,a

newdualＧacceptingＧunitmedium bandgapsmallmoleculedonornamedSBDTＧBDDisdeveloped,which

consistsofabenzodithiophene (BDT)asthecentralelectrondonatingunitincombination withtwo

rhodanine(A１)andtwobenzoＧ[１,２Ｇc:４,５Ｇc′[dithiopheneＧ４,８Ｇdione(BDD)(A２)astheelectronaccepting

units,formingauniqueA１ＧA２ＧDＧA２ＧA１structure．ThedualacceptingunitsendowtheSBDTＧBDDwith

thecomplementaryabsorptionandappropriateenergylevelwithnonＧfullereneacceptorIDIC．Further

investigationssuggestthatSBDTＧBDDismorphologicallycompatiblewiththetwoacceptorsofPC７１BM

andIDIC,benefittingformationofidealfilm morphologyandefficientexcitondissociationaswellassuppressed

chargerecombinationindevices,resultinginanoutstandingcurrentdensityandfillfactor．ThefilmＧdepthＧ

dependentopticalandelectronicpropertiesin

suchsmallmoleculedevicesaresynergistically

optimized, to simultaneously manipulate

photon harvesting contours and charge

transport．TheASMＧOSCsbasedonSBDTＧ

BDD:IDICblendproduceaPCEof９．２％,

whiletheSBDTＧBDD:IDIC:PC７１BMternary

devicesexhibitasignificantlyincreasedPCEof

１０．９％．Upon moleculedesigntooptimize

morphologyforprecisemanipulationoffilmＧ

depthＧand wavelengthＧdependentopticaland

electronicproperties,this work providesa

newstrategyforsmallmoleculedonortowards

highＧperformanceASMＧOSCs．


