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benzodithiopheneLandLquinoxalineLcopolymersbLJournalhofhMaterialshChemistryhC]L2014]Lf]Lldhkaldig 7.1 36
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cellsbLJournalhofhMaterialshChemistryhA]L2018]Lj]Lmhlamij 13 33

96 yfficientLfullereneafreeLsolarLcellsLwithLwideLopticalLbandLgapLpolymersLbasedLonLfluorinatedL
benzotriazoleLandLasymmetricLbenzodithiophenebLJournalhofhMaterialshChemistryhA]L2017]Li]Lfejidafejik13 32

95
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usymmetricaModifiedLvenzodithiopheneLMoietyLtowardLyfficientLPolymerLSolarLwellsbLChemistryhofh
Materials]L2017]Lfm]Llfhmalfik

9.6 30

94 yxtremelyLwoloraStableLvlueL−ightaymittingLPolymersLvasedLonLulternatingL
f]kazluoreneacoag]macarbazoleLwopolymerbLMacromolecularhChemistryhandhPhysics]L2007]Lfdl]Leidgaeidm 2.6 30

93 unLyasilyLuccessibleLwathodeLvufferL−ayerLforLuchievingLMultipleLHighLPerformanceLPolymerL
PhotovoltaicLwellsbLJournalhofhPhysicalhChemistryhC]L2015]Leem]Lfkgffafkgfm 3.8 29

92 yfficientLfullereneabasedLandLfullereneafreeLpolymerLsolarLcellsLusingLtwoLwideLbandLgapL
thiopheneathiazolothiazoleabasedLphotovoltaicLmaterialsbLJournalhofhMaterialshChemistryhA]L2016]Lh]Lmieeamiel13 28
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basedLcopolymerLforLefficientLorganicLsolarLcellsbLPolymerhChemistry]L2015]Lj]Lhheiahhfg 4.9 24

90 −owLHπMπLisoindigoLbasedLsmallLmoleculeLforLhighLopenacircuitLvoltageLebdVLsolutionLprocessedL
organicLsolarLcellsbLSynthetichMetals]L2013]Lekl]Lglahg 3.6 24
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Macromolecules]L2017]Lid]Ljlldajllk 5.5 24

88 uLnovelLnaphthylLsideachainedLbenzodithiopheneLpolymerLforLefficientLphotovoltaicLcellsLwithLaL
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towardLefficientLpolymerLsolarLcellsbLDyeshandhPigments]L2019]Lejf]Lhgaie 4.6 23

85 StericLminimizationLtowardsLhighLplanarityLandLmolecularLweightLforLaggregationLandLphotovoltaicL
studiesbLJournalhofhMaterialshChemistryhA]L2015]Lg]Lfgilkafgimj 13 22

84 βarrowLbandagapLoligomerLforLsolutionaprocessedLheterojunctionLorganicLsolarLcellsbLSynthetich
Metals]L2008]Leil]Lefiaefm 3.6 22

83 βewLsmallLmoleculesLwithLthiazolothiazoleLandLbenzothiadiazoleLacceptorsLforLsolutionaprocessedL
organicLsolarLcellsbLNewhJournalhofhChemistry]L2014]Lgl]Leiim 3.6 21
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81 yfficientLwhitealightaemittingLdiodesLbasedLonLpolyfluoreneLdopedLwithLfluorescentLchromophoresbL
AppliedhPhysicshLetters]L2007]Lme]Lfegidf 3.4 21

80 wyclicLalkylLchainsLpromoteLtheLpolymerLselfaassemblyLandLpackingLordersLforLsolarLcellsbLNanoh
Energy]L2017]Lgj]Leedaeek 17.1 20
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78 βearainfraredLresponseLthienoisoindigoabasedLsmallLmoleculeLforLsolutionaprocessedL
bulkaheterojunctionLsolarLcellsbLSynthetichMetals]L2014]Lelk]Lfhafm 3.6 20

77 “mprovedLopenacircuitLvoltageLofLbenzodithiopheneLbasedLpolymerLsolarLcellsLusingLbulkyL
terthiopheneLsideLgroupbLSolarhEnergyhMaterialshandhSolarhCells]L2015]Legl]Lfjagh 6.4 19
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75 uLfluorineainducedLhighaperformanceLnarrowLbandgapLpolymerLbasedLonLthiadiazolo[g]hac]pyridineL
forLphotovoltaicLapplicationsbLJournalhofhMaterialshChemistryhA]L2016]Lh]Leekfmaeekgk 13 18
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AppliedhMaterialshpamp;hInterfaces]L2019]Lee]Lgedlkagedmi

9.5 18
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yfficiencyLenhancementLinLanLindacenodithiopheneLandLthieno[g]hac]pyrroleah]jadioneLbackboneL
photovoltaicLpolymerLwithLanLextendedLthieno[g]fab]thiopheneLˇ�abridgebLJournalhofhMaterialsh
ChemistryhC]L2016]Lh]Ljfldajflj

7.1 16

72 venzothiadiazoleLâ��LanLexcellentLacceptorLforLindacenodithiopheneLbasedLpolymerLsolarLcellsbLRSCh
Advances]L2014]Lh]Lgkmghagkmhd 3.7 16

71 TwoaximensionalLvxTavasedLWideLvandLGapLPolymerLxonorLforLyfficientLβonazullereneLπrganicL
SolarLwellsbLJournalhofhPhysicalhChemistryhC]L2017]Lefe]Lemjghaemjhe 3.8 16

70 xevelopmentLofLnewLtwoadimensionalLsmallLmoleculesLbasedLonLbenzodifuranLforLefficientLorganicL
solarLcellsbLChemistryhyhanhAsianhJournal]L2014]Lm]Lfjfeak 4.5 14

69 uLdiketopyrrolopyrroleabasedLlowLbandgapLpolymerLwithLenhancedLphotovoltaicLperformancesL
throughLbackboneLtwistingbLJournalhofhMaterialshChemistryhA]L2016]Lh]Lelekhaeleld 13 13

68 venzothiadiazoleasandwichedLquarterLthiopheneabasedLoligomerLforLorganicLsolarLcellsbLSynthetich
Metals]L2009]Leim]Liijaijd 3.6 13

67 HalogenationLonLterminalLgroupsLofL“T“wLbasedLelectronLacceptorsLasLanLeffectiveLstrategyLforL
efficientLpolymerLsolarLcellsbLSolarhEnergy]L2020]Lemi]Lhfmahgi 6.8 13

66 SynthesisLandLphotovoltaicLpropertiesLofLconjugatedLxâ��uLcopolymersLbasedLonLthienylLsubstitutedL
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Electronics]L2017]Lie]Lejafh 3.5 11
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63 ThiopheneLcopolymerLforLeLVLhighLopenacircuitLvoltageLsemitransparentLphotovoltaicLdevicesbL
JournalhofhMaterialshChemistryhC]L2019]Lk]Ledljlaedlki 7.1 10

62 ysteraSubstitutedLPentathiopheneLwopolymeravasedLSkyavlueLSemitransparentLSolarLwellsLforL
vuildingLWindowsbLACShAppliedhEnergyhMaterials]L2020]Lg]Lmeiamff 6.1 10

61 usymmetricLfxLbenzodithiopheneLandLquinoxalineLcopolymerLforLphotovoltaicLapplicationsbLJournalh
ofhMaterialshChemistryhC]L2017]Li]Ljkmlajldh 7.1 9

60 yxtendingLtwoadimensionalLˇ�aconjugationLlengthLbyLintroducingLtheLalkoxybiphenylLunitLforL
efficientLbenzodithiopheneLbasedLphotovoltaicLpolymerbLJournalhofhMaterialshChemistryhC]L2016]Lh]Llkejalkfg7.1 9

59 βearainfraredLelectroluminescenceLfromLfluoreneabasedLcopolymersbLJournalhofhPolymerhScienceh
ParthA]L2008]Lhj]Lgddkagdeg 2.5 9

58 PreparationLandLelectrochemicalLpropertiesLofLpolyaf]iadihydroxyanilinecactivatedLcarbonL
compositeLelectrodeLinLorganicLelectrolytebLJournalhofhAppliedhPolymerhScience]L2013]Lefk]Lhjkfahjld 2.9 8

57 SmallLπrganicLMoleculeLvasedLPhotoelectrodesLforLyfficientLPhotoelectrochemicalLwathodicL
ProtectionbLACShAppliedhElectronichMaterials]L2020]Lf]Lhdefahdff 4 8

56 UyVae]faxiUthiophenafaylVetheneLbasedLhighLmobilityLpolymerLforLefficientLphotovoltaicLdevicesL
withoutLanyLpostLtreatmentbLRSChAdvances]L2016]Lj]Ljldhmajldik 3.7 8

55 warbazoleLsideachainedLbenzodithiopheneLbasedLtwoadimensionalLxauLconjugatedLphotovoltaicL
polymersbLDyeshandhPigments]L2019]Lekd]Ledkihl 4.6 7

54 βovelLpendentLthiopheneLsideachainedLbenzodithiopheneLforLpolymerLsolarLcellsbLJournalhofh
PolymerhSciencehParthA]L2015]Lig]Leiilaeijj 2.5 7

53 zluoreneavenzothiadiazoleLwopolymerLforLSingleLwomponentLGreenL−ightaymittingLylectrochemicalL
wellsbLJournalhofhDisplayhTechnology]L2013]Lm]Lhkjahlf 7

52 −owabandgapLconjugatedLpolymersLbasedLonLbenzodipyrrolidoneLwithLreliableLunipolarLelectronL
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51 womparativeLstudyLofLtheLconformationalLeffectLofLdithienothiopheneaLandLterthiopheneabasedL
photovoltaicLpolymersbLJournalhofhMaterialshChemistryhC]L2016]Lh]Leedllaeedmi 7.1 6

50 RhodanineLsideachainedLthiopheneLandLindacenodithiopheneLcopolymerLforLsolarLcellLapplicationsbL
MaterialshTodayhEnergy]L2017]Li]Lflkafmf 7 6

49 udditionLofLfxLTigwfTxLtoLynhanceLPhotocurrentLinLxiodesLforLHighayfficiencyLπrganicLSolarLwellsbL
SolarhRrl]L2021]Li]Lfeddefk 7.1 6

48 βovelLwideLbandLgapLpolymersLbasedLonLdithienobenzoxadiazoleLforLpolymerLsolarLcellsLwithLhighL
openLcircuitLvoltagesLoverLeLVbLRSChAdvances]L2016]Lj]Liehemaiehfi 3.7 6

47 ModifyingLtheLmorphologyLviaLemployingLrigidLphenylLsideLchainsLachievesLefficientLnonfullereneL
polymerLsolarLcellsbLJournalhofhPolymerhSciencehParthA]L2018]Lij]Lfkjfafkkd 2.5 6

46 WeakeningLtheLuggregationsLofLPolymerLwhainsLtowardLyfficientLβonazullereneLPolymerLSolarL
wellsbLMacromolecularhRapidhCommunications]L2018]Lgm]Leelddhhj 4.8 5
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45 SynthesisLandLπpticalaelectronicLPropertiesLofLaLβovelLStarashapedLvenzodithiopheneLMoleculebL
ChemistryhLetters]L2015]Lhh]Lfmeafmg 1.7 5

44 whallengesLofLPrelithiationLStrategiesLforLβextLGenerationLHighLynergyL−ithiuma“onLvatteriesbL
EnergyhStoragehMaterials]L2022]Lhk]Lfmkafmk 19.4 5

43 venzodithiopheneavasedLPolymersLwontainingLulkylthiophenylLSideLwhainsLwithL−oweredLHπMπL
ynergyL−evelsLforLπrganicLSolarLwellsbLAsianhJournalhofhOrganichChemistry]L2016]Li]Lefkgaefkm 3 5

42 “ncorporationLofLaLclassicalLvisibleLnonafullereneLacceptorLintoLhostLbinaryLblendLenableLternaryL
highaperformanceLsemitransparentLpolymerLsolarLcellsbLChemicalhEngineeringhJournal]L2022]Lhfk]Legfdhl14.7 5

41 HighLlithiumLanodicLperformanceLofLfloweralikeLcarbonLnanoflakesLderivedLfromLMπzLbasedLonL
doubleLligandsbLJournalhofhAlloyshandhCompounds]L2019]Lldj]Lifdaifl 5.7 4

40 βovelLPanchromaticLubsorptionLMaterial]L“soindigoabasedLuâ��ˇ�â��uâ��ˇ�â��uLSmallLMoleculebLChemistryh
Letters]L2014]Lhg]Lelkdaelkf 1.7 4

39 ThiopheneLˇ�LbridgeLeffectLonLbulkyLsideachainedLbenzodithiopheneabasedLphotovoltaicLpolymersbL
JournalhofhPolymerhSciencehParthA]L2016]Lih]Lejeiaejff 2.5 4

38 uminonaphthalimideavasedLMolecularLwathodeL“nterlayersLforLusawastLπrganicLSolarLwellsbL
ChemSusChem]L2021]Leh]Lhklgahkmf 8.3 4

37
MetalLfreeLbenzothiadiazoleadiketopyrrolopyrroleabasedLconjugatedLpolymercgawβLphotocatalystL
forLenhancedLsterilizationLandLdegradationLinLvisibleLtoLnearainfraredLregionbLJournalhofhColloidhandh
InterfacehScience]L2022]Ljdl]Ledgaeeg

9.3 4

36 ulkoxyphenylLorLalkylphenylLsideachainedLThieno[f]gaf]benzofuranLpolymerLforLefficientL
nonafullereneLsolarLcellsbLMaterialshTodayhEnergy]L2020]Lej]Leddgle 7 3

35 Thieno[f]gaf]benzofuranLbasedLdonoraacceptorLpolymerLforLfullereneafreeLsolarLcellsbLEuropeanh
PolymerhJournal]L2019]Lefd]Ledmfdi 5.2 3

34 uLtripleLbondLsideachainedLfxaconjugatedLbenzodithiopheneLbasedLphotovoltaicLpolymerbLRSCh
Advances]L2014]Lh]Lilhfjailhge 3.7 3

33 ylectrochemistryLandLβearainfraredLylectrochromismLofLylectropolymerizedLPolydithiophenesLwithL
˛†]L˛†saPositionsLvridgedLbyLwarbonylLorLxicarbonylLSubstitutebLElectrochimicahActa]L2014]Lehf]Ledlaeek 6.7 3

32 ˛†aPhaseLtransformationLandLenergyLtransferLinducedLphotoluminescenceLmodulationLofLfluoreneL
basedLcoploymerLmonoadispersiveLnanoparticlesbLRSChAdvances]L2013]Lg]Lfgkdh 3.7 3

31 HydrophilicLpolyaetherLsideachainedLbenzodithiopheneabasedLhomopolymerLforLsolarLcellsLandL
fieldaeffectLtransistorsbLJournalhofhMaterialshScience]L2015]Lid]Lffjgaffke 4.3 3

30 RecentLprogressLinLemergingLfxLlayeredLmaterialsLforLorganicLsolarLcellsbLSolarhEnergy]L2021]Lfel]Ljfeajgl6.8 3

29 βaphtho[f]gac]thiopheneah]madioneLbasedLpolymersLforLefficientLfullereneLsolarLcellsbLPolymer]L2021
]Lfef]Lefgelh 3.9 3

28 SingleawomponentLπligomerLβanoparticleavasedLSizeaxependentLxualaymissionLModulationbL
JournalhofhPhysicalhChemistryhC]L2018]Leff]Lhemmahfdi 3.8 2
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27 ThiopheneLˇ�abridgeLeffectLonLphotovoltaicLperformancesLofLdithienosiloleLandLbithiazoleL
backbonedLpolymersbLJournalhofhAppliedhPolymerhScience]L2015]Legf]Lncaanca 2.9 2

26 SynthesisLandLsolarLcellsLapplicationsLofLyπaPzaxTvTLpolymerbLJournalhofhAppliedhPolymerhScience]L
2014]Lege]Lncaanca 2.9 2

25 wapacitiveLpropertiesLofLlowLpotentialLelectroapolymerizedLpolyfluoreneLandLactivatedLcarbonL
compositeLelectrodebLSciencehChinahChemistry]L2012]Lii]Lgifagil 7.9 2

24 PyrroleabasedLnarrowabandagapLcopolymersLforLredLlightaemittingLdiodesLandLbulkLheterojunctionL
photovoltaicLcellsbLJournalhofhAppliedhPolymerhScience]L2010]Leel]Lncaanca 2.9 2

23 ynhancingLorganicLphotovoltaicLperformanceLwithLgxatransportLdualLnonfullereneLacceptorsbL
JournalhofhMaterialshChemistryhA]L2022]Led]Lemhlaemii 13 2

22 SimpleLbenzothiadiazoleabasedLsmallLmoleculesLasLadditivesLforLefficientLorganicLsolarLcellsbLOrganich
Electronics]L2022]Lede]Ledjhfh 3.5 2

21 vulkyLelectronLdonatingLsideLchainLenhancesLtheLopenacircuitLvoltageLofLbenzodithiopheneL
photovoltaicLpolymersbLMaterialshTodayhEnergy]L2020]Lel]Leddijl 7 2

20 usymmetricL“T“wLacceptorLforLasymmetricLbenzodithiopheneLpolymerLsolarLcellsbLDyeshandhPigments]L
2020]Lelg]Ledlkfk 4.6 2

19 zabricationLandLwharacterizationLofLzuLxLwseâ��xLPb“gLPolycrystalLPerovskiteLSolarLwellsbLSolarhRrl]L
2021]Li]Lfeddejj 7.1 2

18 RandomLterpolymersLforLhighaperformanceLsemitransparentLpolymerLsolarLcellsbLDyeshandhPigments]L
2021]Lemi]Ledmjld 4.6 2

17 uLmediumabandagapLpolymerLbasedLalkoxylasubstitutedLbenzoxadiazoleLmoietyLforLefficientL
polymerLsolarLcellsbLPolymer]L2019]Lejl]Leak 3.9 1

16
zusingLvenzo[c][e]f]i]oxadiazoleLUnitLwithLThiopheneLforLwonstructingLWideabandgapL
HighaperformanceL“xTabasedLPolymerLSolarLwellLxonorLMaterialbLMacromolecularhRapidh
Communications]L2018]Lgm]Leekddklf

4.8 1

15 eLVLhighLopenacircuitLvoltageLfluorinatedLalkoxybiphenylLsideachainedLbenzodithiopheneLbasedL
photovoltaicLpolymersbLSynthetichMetals]L2019]Lfik]Leejelf 3.6 1

14 worrosionLbehaviorLofLanodicLoxidizedLTiπfLfilmLinLseawaterbLJournalhofhOceanhUniversityhofhChina]L
2010]Lm]Lgkjagld 1 1

13 −owLsurfaceLenergyLselfapolishingLpolymerLgraftedLMWβTsLforLantibacterialLcoatingLandL
controlledareleaseLpropertyLofLwufπbLJournalhofhAppliedhPolymerhScience]L2021]Legl]Lidfjk 2.9 1

12 ysterasubstitutedLcopolymerabasedLternaryLsemitransparentLpolymerLsolarLcellsLwithLenhancedLzzL
andLPwybLPolymer]L2021]Lffm]Lefgmkg 3.9 1

11 xesignLofLsimpleastructureLwideabandgapLconjugatedLpolymersLbasedLonLvxTLforLefficientL
nonafullereneLsolarLcellsbLDyeshandhPigments]L2021]Lemh]Ledmjdh 4.6 1

10 VLenhancementLofLthienobenzofuranLandLbenzotriazoleLbackbonedLphotovoltaicLpolymerLbyLsideL
chainLsulfurationLorLfluoridationbLDyeshandhPigments]L2021]Lelh]Ledlkki 4.6 1
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9 ManipulatingLtheLintermolecularLstackingLofLpolymericLdonorsLforLefficientLorganicLsolarLcellsbL
JournalhofhMaterialshChemistryhC] 7.1 1

8 MultiaarmedLimideabasedLmoleculesLpromoteLinterfacialLchargeLtransferLforLefficientLorganicLsolarL
cellsbLChemicalhEngineeringhJournal]L2022]Lhhe]Legilmh 14.7 1

7
fxLvenzodithiopheneLbasedLconjugatedLpolymercgawgβhLheterostructuresLwithLenhancedL
photocatalyticLactivitynLSynergisticLeffectLofLantibacterialLcarbazoleLsideLchainLandLmainLchainL
copolymerizationbLAppliedhCatalysishB:hEnvironmental]L2022]Lgef]Lefehde

21.8 1

6
zabricatingLbinaryLcathodeLinterfaceLlayerLbyLeffectiveLmolecularLelectrostaticLpotentialLandL
interfacialLdipoleLtoLoptimizeLelectronLtransportLandLimproveLorganicLsolarLcellbLChemicalh
EngineeringhJournal]L2022]Legkfdm

14.7 1

5 uLâ��greenâ��LallaorganicLheterostructureLfunctionalizedLbyLselfaassembledLfullereneLsmallLmoleculeL
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