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71 MoSfâ��NigSfMHeteronanorodsMasMyfficientMandMStableMvifunctionalMylectrocatalystsMforMOverallM
WaterMSplittingbMACSiCatalysis]M2017]Mk]Mfgikafgjj 13.1 705

70 RecentMadvancesMinMwatercalcoholasolubleMˇ�aconjugatedMmaterialsnMnewMmaterialsMandMgrowingM
applicationsMinMsolarMcellsbMChemicaliSocietyiReviews]M2013]Mhf]Mmdkeaedh 58.5 400

69 xesignMandMSynthesisMofMaMLowMvandgapMSmallMMoleculeMucceptorMforMyfficientMPolymerMSolarMwellsbM
AdvancediMaterials]M2016]Mfl]Mlflgalflk 24 373

68 HighaPerformanceMTernaryMOrganicMSolarMwellMynabledMbyMaMThickMuctiveMLayerMwontainingMaMLiquidM
wrystallineMSmallMMoleculeMxonorbMJournaliofitheiAmericaniChemicaliSociety]M2017]Megm]Mfglkafgmi 16.4 351

67 HighaefficiencyMpolymerMsolarMcellsMviaMtheMincorporationMofManMaminoafunctionalizedMconjugatedM
metallopolymerMasMaMcathodeMinterlayerbMJournaliofitheiAmericaniChemicaliSociety]M2013]Megi]Meigfjam 16.4 301

66 HighaefficiencyMallapolymerMsolarMcellsMbasedMonMaMpairMofMcrystallineMlowabandgapMpolymersbM
AdvancediMaterials]M2014]Mfj]Mkffhagd 24 218

65 ehbhSMefficiencyMallapolymerMsolarMcellMwithMbroadMabsorptionMandMlowMenergyMlossMenabledMbyMaM
novelMpolymerMacceptorbMNanoiEnergy]M2020]Mkf]Medhkel 17.1 177

64 uMhighMdielectricMconstantMnonafullereneMacceptorMforMefficientMbulkaheterojunctionMorganicMsolarM
cellsbMJournaliofiMaterialsiChemistryiA]M2018]Mj]Mgmiahdg 13 173

63 InterfaceMdesignMforMhighaefficiencyMnonafullereneMpolymerMsolarMcellsbMEnergyiandiEnvironmentali
Science]M2017]Med]Meklhaekme 35.4 149

62 HighlyMefficientMinvertedMpolymerMsolarMcellsMbasedMonMaMcrossalinkableMwateracalcoholasolubleM
conjugatedMpolymerMinterlayerbMACSiAppliediMaterialsiramp;iInterfaces]M2014]Mj]Medhfmagi 9.5 144

61
TowardMgreenMsolventMprocessableMphotovoltaicMmaterialsMforMpolymerMsolarMcellsnMtheMroleMofMhighlyM
polarMpendantMgroupsMinMchargeMcarrierMtransportMandMphotovoltaicMbehaviorbMEnergyiandi
EnvironmentaliScience]M2013]Mj]Mgdff

35.4 142

60 WatercalcoholMsolubleMconjugatedMpolymersMforMtheMinterfaceMengineeringMofMhighlyMefficientM
polymerMlightaemittingMdiodesMandMpolymerMsolarMcellsbMChemicaliCommunications]M2015]Mie]Miikfali 5.8 140

59 HighaPerformanceMPolymerMTandemMSolarMwellsMymployingMaMNewMnaTypeMwonjugatedMPolymerMasManM
InterconnectingMLayerbMAdvancediMaterials]M2016]Mfl]Mhlekafg 24 137

58 HighaPerformanceMNonfullereneMPolymerMSolarMwellsMbasedMonMImideazunctionalizedMWideavandgapM
PolymersbMAdvancediMaterials]M2017]Mfm]Mejdjgmj 24 135

57 PlasmonicMylectricallyMzunctionalizedMTiOfMforMHighaPerformanceMOrganicMSolarMwellsbMAdvancedi
FunctionaliMaterials]M2013]Mfg]Mhfiiahfje 15.6 124

56 eiSMyfficiencyMTandemMOrganicMSolarMwellMvasedMonMaMNovelMHighlyMyfficientMWideavandgapM
NonfullereneMucceptorMwithMLowMynergyMLossbMAdvancediEnergyiMaterials]M2019]Mm]Meldgjik 21.8 120

55 TowardMSolutionaProcessedMHighaPerformanceMPolymerMSolarMwellsnMfromMMaterialMxesignMtoMxeviceM
yngineeringbMChemistryiofiMaterials]M2017]Mfm]Meheaehl 9.6 115
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54 HighaPerformanceMLargeaureaMOrganicMSolarMwellsMynabledMbyMSequentialMvilayerMProcessingMviaM
NonhalogenatedMSolventsbMAdvancediEnergyiMaterials]M2019]Mm]Meldflgf 21.8 100

53 HighaPerformanceMPolymerMSolarMwellsMwithMylectrostaticMLayerabyaLayerMSelfaussembledM
wonjugatedMPolyelectrolytesMasMtheMwathodeMInterlayerbMAdvancediMaterials]M2015]Mfk]Mgjdkaeg 24 99

52 SingleawomponentMNonahalogenMSolventaProcessedMHighaPerformanceMOrganicMSolarMwellMModuleM
withMyfficiencyMoverMehSbMJoule]M2020]Mh]Mfddhafdej 27.8 99

51
uminoMNaOxideMzunctionalizedMwonjugatedMPolymersMandMtheirMuminoazunctionalizedMPrecursorsnM
NewMwathodeMInterlayersMforMHighaPerformanceMOptoelectronicMxevicesbMAdvancediFunctionali
Materials]M2012]Mff]Mflhjaflih

15.6 97

50 eebfSMullaPolymerMTandemMSolarMwellsMwithMSimultaneouslyMImprovedMyfficiencyMandMStabilitybM
AdvancediMaterials]M2018]Mgd]Meeldgejj 24 78

49 HighaPerformanceMInvertedMOrganicMPhotovoltaicsMwithMOverMea˛…mMThickMuctiveMLayersbMAdvancedi
EnergyiMaterials]M2014]Mh]Mehddgkl 21.8 76

48 yfficientMLargeMureaMOrganicMSolarMwellsMProcessedMbyMvladeawoatingMWithMSingleawomponentM–reenM
SolventbMSolariRrl]M2018]Mf]Mekddejm 7.1 68

47 HighaperformanceMpolymerMsolarMcellsMwithMefficiencyMoverMelSMenabledMbyMasymmetricMsideMchainM
engineeringMofMnonafullereneMacceptorsbMScienceiChinaiChemistry]M2021]Mjh]Meemfaeemm 7.9 65

46 SelfafilteringMnarrowbandMhighMperformanceMorganicMphotodetectorsMenabledMbyMmanipulatingM
localizedMzrenkelMexcitonMdissociationbMNatureiCommunications]M2020]Mee]Mflke 17.4 55

45 wrosslinkableMuminoazunctionalizedMwonjugatedMPolymerMasMwathodeMInterlayerMforMyfficientM
InvertedMPolymerMSolarMwellsbMAdvancediEnergyiMaterials]M2016]Mj]Meidfijg 21.8 51

44 TandemMOrganicMSolarMwellsMwithMelbkSMyfficiencyMynabledMbyMSuppressingMtheMwhargeM
RecombinationMinMzrontMSubawellbMAdvancediFunctionaliMaterials]M2021]Mge]Mfedgflg 15.6 42

43 ImprovingMtheMefficiencyMandMstabilityMofMnonafullereneMpolymerMsolarMcellsMbyMusingMNffddMasMtheM
udditivebMNanoiEnergy]M2019]Mil]Mkfhakge 17.1 36

42 LowMtemperatureMprocessedMhighaperformanceMthickMfilmMternaryMpolymerMsolarMcellMwithMenhancedM
stabilitybMNanoiEnergy]M2018]Mhl]Migajf 17.1 36

41 HighlyMyfficientMTandemMOrganicMSolarMwellMynabledMbyMynvironmentallyMzriendlyMSolventMProcessedM
PolymericMInterconnectingMLayerbMAdvancediEnergyiMaterials]M2018]Ml]Mekdgeld 21.8 36

40 HighaperformanceMfullereneafreeMpolymerMsolarMcellsMwithMsolutionaprocessedMconjugatedMpolymersM
asManodeMinterfacialMlayerbMChineseiJournaliofiPolymeriScienceitEnglishiEditionu]M2017]Mgi]Mfemaffm 3.5 33

39 SemitransparentMOrganicMSolarMwellsMynabledMbyMaMSequentiallyMxepositedMvilayerMStructurebMACSi
AppliediMaterialsiramp;iInterfaces]M2020]Mef]Melhkgaelhle 9.5 33

38 wrossaLinkableMandMxualMzunctionalMHybridMPolymericMylectronMTransportingMLayerMforM
HighaPerformanceMInvertedMPolymerMSolarMwellsbMAdvancediMaterials]M2017]Mfm]Mekdeidk 24 32

37 HighaPerformanceMTernaryMNonfullereneMPolymerMSolarMwellsMwithMvothMImprovedMPhotonM
HarvestingMandMxeviceMStabilitybMACSiAppliediMaterialsiramp;iInterfaces]M2018]Med]Mfiimhafijdg 9.5 30
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36 uMShockleyaTypeMPolymernMzullereneMSolarMwellbMAdvancediEnergyiMaterials]M2018]Ml]Mekdehid 21.8 29

35 ylectrostaticallyMselfaassembledMchitosanMderivativesMworkingMasMefficientMcathodeMinterlayersMforM
organicMsolarMcellsbMNanoiEnergy]M2017]Mgh]Mejhaeke 17.1 28

34
SuppressingMtheMexcessiveMaggregationMofMnonfullereneMacceptorMinMbladeacoatedMactiveMlayerMbyM
usingMnatypeMpolymerMadditiveMtoMachieveMlargeaareaMprintedMorganicMsolarMcellsMwithMefficiencyMoverM
eiSbMEcoMat]M2019]Me]Meefddj

9.4 28

33
ullapolymerMsolarMcellsMwithMefficiencyMapproachingMejSMenabledMusingMaM
dithieno[gs]fsng]hofss]gssni]j]benzo[e]fac][e]f]i]thiadiazoleMVfxTvTWabasedMpolymerMdonorbMJournali
ofiMaterialsiChemistryiA]M2021]Mm]Mlmkialmlg

13 27

32 PolymerMPreauggregationMynablesMOptimalMMorphologyMandMHighMPerformanceMinMullaPolymerMSolarM
wellsbMSolariRrl]M2020]Mh]Memddgli 7.1 25

31
TemperatureaxependentMuggregationMxonorMPolymersMynableMHighlyMyfficientMSequentiallyM
ProcessedMOrganicMPhotovoltaicsMWithoutMtheMNeedMofMOrthogonalMSolventsbMAdvancediFunctionali
Materials]M2019]Mfm]Memdfhkl

15.6 23

30
ˇ�ayxtendedMwonjugatedMPolymerMucceptorMwontainingMThienyleneâ��Vinyleneâ��ThienyleneMUnitMforM
HighaPerformanceMThickazilmMullaPolymerMSolarMwellsMwithMSuperiorMLongaTermMStabilitybMAdvancedi
EnergyiMaterials]M2021]Mee]Mfedfiim

21.8 23

29 HighlyMsmooth]MstableMandMreflectiveMugapaperMelectrodeMenabledMbyMsilverMmirrorMreactionMforM
organicMoptoelectronicsbMChemicaliEngineeringiJournal]M2019]Mgkd]Medhlaedij 14.7 22

28 OneastepMcoatingMinvertedMpolymerMsolarMcellsMusingMaMconjugatedMpolymerMasManMelectronMextractionM
additivebMJournaliofiMaterialsiChemistryiA]M2015]Mg]Mfdiddafdidk 13 22

27 whlorinatedMzusedMNonacyclicMNonazullereneMucceptorMynablesMyfficientMLargeaureaMPolymerMSolarM
wellsMwithMHighMScalabilitybMChemistryiofiMaterials]M2020]Mgf]Medffaedgd 9.6 20

26 VisibleatoanearainfraredMorganicMphotodiodesMwithMperformanceMcomparableMtoMcommercialM
siliconabasedMdetectorsbMAppliediPhysicsiLetters]M2020]Meek]Mdmggdf 3.4 20

25 ulkaliMSaltaxopedMHighlyMTransparentMandMThicknessaInsensitiveMylectronaTransportMLayerMforM
HighaPerformanceMPolymerMSolarMwellbMACSiAppliediMaterialsiramp;iInterfaces]M2018]Med]Memgmaemhk 9.5 16

24 HighaperformanceMinvertedMpolymerMsolarMcellsMwithoutManMelectronMextractionMlayerMviaMaMoneastepM
coatingMofMcathodeMbufferMandMactiveMlayerbMJournaliofiMaterialsiChemistryiA]M2019]Mk]Mehfmaehgh 13 15

23 unMefficientMbinaryMcathodeMinterlayerMforMlargeabandgapMnonafullereneMorganicMsolarMcellsbMJournaliofi
MaterialsiChemistryiA]M2019]Mk]Mefhfjaefhgg 13 15

22
SemiconductiveMPolymeraxopedMPyxOTMwithMHighMWorkMzunction]Mwonductivity]MReversibleM
xispersion]MandMupplicationMinMOrganicMSolarMwellsbMACSiSustainableiChemistryiandiEngineering]M2019]M
k]Mlfdjalfeh

8.3 15

21 yfficientMorganicainorganicMhybridMcathodeMinterfacialMlayerMenabledMbyMpolymericMdopantMandMitsM
applicationMinMlargeaareaMpolymerMsolarMcellsbMScienceiChinaiChemistry]M2019]Mjf]Mjkakg 7.9 14

20 TowardMyfficientMTandemMOrganicMSolarMwellsnMzromMMaterialsMtoMxeviceMyngineeringbMACSiAppliedi
Materialsiramp;iInterfaces]M2020]Mef]Mgmmgkagmmhk 9.5 11

19 ProcessaaidMsolidMengineeringMtriggersMdelicatelyMmodulationMofMYaseriesMnonafullereneMacceptorMforM
efficientMorganicMsolarMcellsbbMAdvancediMaterials]M2022]Meffddmdk 24 11
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18
TheMregioisomericMbrominationMeffectsMofMfusedaringMelectronMacceptorsnMmodulationMofMtheM
optoelectronicMpropertyMandMmiscibilityMendowingMtheMpolymerMsolarMcellsMwithMeiSMefficiencybM
JournaliofiMaterialsiChemistryiA]M2020]Ml]Mfiedeafiedl

13 10

17 NonhalogenatedaSolventaProcessedMHighaPerformanceMullaPolymerMSolarMwellMwithMyfficiencyMoverM
ehSbMSolariRrl]M2021]Mi]Mfedddkj 7.1 10

16 SemitransparentMOrganicMSolarMwellsMwithMyfficiencyMSurpassingMeiSbMAdvancediEnergyiMaterials]ffddhig21.8 10

15
HeptacyclicMS]NaHeteroaceneavasedMNearaInfraredMNonfullereneMucceptorMynablesM
HighaPerformanceMOrganicMSolarMwellsMwithMSmallMHighestMOccupiedMMolecularMOrbitalMOffsetsbMACSi
AppliediMaterialsiramp;iInterfaces]M2020]Mef]Miekkjaieklh

9.5 9

14 InasituMselfaorganizedManodeMinterlayerMenablesMorganicMsolarMcellsMwithMsimultaneouslyMsimplifiedM
processingMandMgreatlyMimprovedMefficiencyMtoMekblSbMNanoiEnergy]M2022]Mmg]Medjleh 17.1 8

13
uMNearainfraredMNonafullereneMucceptorMwithMThienopyrroleaexpandedM
venzo[e]fabnh]iabs]dithiopheneMworeMforMPolymerMSolarMwellsbMChineseiJournaliofiPolymeriSciencei
tEnglishiEditionu]M2021]Mgm]Mgiahf

3.5 8

12
LayerabyaLayerMProcessedMPMjnYjavasedMStableMTernaryMPolymerMSolarMwellsMwithMImprovedM
yfficiencyMoverMelSMbyMIncorporatingManMusymmetricMThieno[g]faMbM]indoleavasedMucceptorbM
AdvancediFunctionaliMaterials]ffddjfm

15.6 8

11 zineaTuningMvatchMzactorsMofMPolymerMucceptorsMynablesMaMvinaryMullaPolymerMSolarMwellMwithMHighM
yfficiencyMofMejbeeSbMAdvancediEnergyiMaterials]M2022]Mef]Mfedgemg 21.8 8

10 HighlyMyfficientMNonfullereneMOrganicMSolarMwellsMwithMaMSelfaxopedMWateraSolubleMNeutralM
PolyanilineMasMHoleMTransportMLayerbMSolariRrl]M2021]Mi]Mfdddjfi 7.1 7

9 SpiropyranMbasedMrecognitionsMofMaminesnMUVaVisMspectraMandMmechanismsbMSpectrochimicaiActai-i
PartiA:iMoleculariandiBiomoleculariSpectroscopy]M2021]Mfid]Meemgli 4.4 6

8 ImprovingMtheMallapolymerMsolarMcellMperformanceMbyMaddingMaMnarrowMbandgapMpolymerMasMtheM
secondMdonorbbMRSCiAdvances]M2020]Med]Mglghhaglgid 3.7 3

7 NonafullereneMelectronMacceptorsMwithMbenzotrithiopheneMwithMˇ�aextensionMterminalMgroupsMforMtheM
developmentMofMhighaefficiencyMorganicMsolarMcellsbMJournaliofiMaterialsiChemistryiC] 7.1 3

6 PhylogeneticMRelationshipsMandMudaptationMinMxeepaSeaMMusselsnMInsightsMfromMMitochondrialM
–enomesbMInternationaliJournaliofiMoleculariSciences]M2021]Mff]M 6.3 3

5 ImprovingMtheMfillMfactorMofMNffddabasedMallMpolymerMsolarMcellsMbyMintroducingMyPPxIMasMaMsolidM
additivebMOrganiciElectronics]M2021]Mmm]Medjgem 3.5 2

4
SynchronouslyMregulatingMtheMalkylMsideachainMandMregioisomerMofMpolymerizedMsmallMmoleculeM
acceptorMenablingMhighlyMefficientMallapolymerMsolarMcellsMprocessedMwithMnonahalogenatedMsolventbM
ChemicaliEngineeringiJournal]M2021]Meggiki

14.7 1

3 HighaperformanceMnonafullereneMpolymerMsolarMcellsMbasedMonMnaphthobistriazoleMwideMbandgapM
donorMcopolymersbMJournaliofiMaterialsiChemistryiC]M2019]Mk]Mhkdmahkei 7.1 0

2 HighaPerformanceMylastomerMfromMTransae]hMwopolymerizationMofMythyleneMandMvutadienebM
Macromolecules]M2021]Mih]Mmhhiamhie 5.5 0

1 unionaxopedMThicknessaInsensitiveMylectronMTransportMLayerMforMyfficientMOrganicMSolarMwellbbM
MacromoleculariRapidiCommunications]M2022]Meffddemd 4.8
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