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81 wfficientLholeYblockingLlayerYfreeLplanarLhalideLperovskiteLthinYfilmLsolarLcellsZLNaturem
CommunicationsXL2015XLhXLhibb 17.4 314

80 OrientationLRegulationLofLPhenylethylammoniumLuationLtasedLdvLPerovskiteLSolarLuellLwithL
wfficiencyLzigherLThanLccQZLAdvancedmEnergymMaterialsXL2018XLjXLcibdfkj 21.8 240

79 RegulatingLSurfaceLTerminationLforLwfficientL–nvertedLPerovskiteLSolarLuellsLwithLyreaterLThanLdeQL
wfficiencyZLJournalmofmthemAmericanmChemicalmSocietyXL2020XLcfdXLdbcefYdbcfd 16.4 185

78 PerformanceLenhancementLofLperovskiteLsolarLcellsLwithLMgYdopedLTiOdLcompactLfilmLasLtheL
holeYblockingLlayerZLAppliedmPhysicsmLettersXL2015XLcbhXLcdccbf 3.4 146

77 ReducingLzysteresisLandLwnhancingLPerformanceLofLPerovskiteLSolarLuellsLUsingLLowYTemperatureL
ProcessedLYYvopedLSnOLNanosheetsLasLwlectronLSelectiveLLayersZLSmallXL2017XLceXLchbcihk 11 144

76 ModulationLofLvefectsLandL–nterfacesLthroughLslkylammoniumL–nterlayerLforLwfficientL–nvertedL
PerovskiteLSolarLuellsZLJouleXL2020XLfXLcdfjYcdhd 27.8 143

75 MgOLNanoparticleLModifiedLsnodeLforLzighlyLwfficientLSnOYtasedLPlanarLPerovskiteLSolarLuellsZL
AdvancedmScienceXL2017XLfXLcibbbec 13.6 137

74 wnhancedLStabilityLofLPerovskiteLSolarLuellsLwithLLowYTemperatureLzydrothermallyLyrownLSnOdL
wlectronLTransportLLayersZLAdvancedmFunctionalmMaterialsXL2016XLdhXLhbhkYhbig 15.6 128

73 xullereneLderivativeLanchoredLSnOdLforLhighYperformanceLperovskiteLsolarLcellsZLEnergymandm
EnvironmentalmScienceXL2018XLccXLefheYefic 35.4 123

72 PerformanceLenhancementLofLhighLtemperatureLSnOdYbasedLplanarLperovskiteLsolarLcellslLelectricalL
characterizationLandLunderstandingLofLtheLmechanismZLJournalmofmMaterialsmChemistrymAXL2016XLfXLjeifYjeje13 122

71 ThiazoleL–mideYtasedLsllYscceptorLzomopolymerlLschievingLzighYPerformanceLUnipolarLwlectronL
TransportLinLOrganicLThinYxilmLTransistorsZLAdvancedmMaterialsXL2018XLebXLcibgifg 24 121

70 xullyLzighYTemperatureYProcessedLSnOdLasLtlockingLLayerLandLScaffoldLforLwfficientXLStableXLandL
zysteresisYxreeLMesoporousLPerovskiteLSolarLuellsZLAdvancedmFunctionalmMaterialsXL2018XLdjXLcibhdih 15.6 111

69 PerovskiteLSolarLuellsLtasedLonLLowYTemperatureLProcessedL–ndiumLOxideLwlectronLSelectiveL
LayersZLACSmAppliedmMaterialsmtamp;mInterfacesXL2016XLjXLjfhbYh 9.5 100

68 LowYtemperatureLsolutionYprocessedLNiOxLfilmsLforLairYstableLperovskiteLsolarLcellsZLJournalmofm
MaterialsmChemistrymAXL2017XLgXLccbicYccbii 13 88

67 zighlyLwfficientLSnaPbLtinaryLPerovskiteLSolarLuellLviaLPrecursorLwngineeringlLsLTwoYStepL
xabricationLProcessZLAdvancedmFunctionalmMaterialsXL2019XLdkXLcjbibdf 15.6 88

66 TheLSecondLSpacerLuationLsssistedLyrowthLofLaLdvLPerovskiteLxilmLwithLOrientedLLargeLyrainLforL
zighlyLwfficientLandLStableLSolarLuellsZLAngewandtemChemiem-mInternationalmEditionXL2019XLgjXLkfbkYkfce 16.4 84

65 ManipulatingLtheLMixedYPerovskiteLurystallizationLPathwayLUnveiledLbyL–nLSituLy–WsXSZLAdvancedm
MaterialsXL2019XLecXLeckbcdjf 24 84
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64 StableLandLwfficientLevYdvLPerovskiteYPerovskiteLPlanarLzeterojunctionLSolarLuellLwithoutLOrganicL
zoleLTransportLLayerZLJouleXL2018XLdXLdibhYdidc 27.8 82

63 xusedYRingLwlectronLscceptorL–T–uYThlLsLNovelLStabilizerLforLzalideLPerovskiteLPrecursorLSolutionZL
AdvancedmEnergymMaterialsXL2018XLjXLcibeekk 21.8 80

62 uompositionYTunedLWideLtandgapLPerovskiteslLxromLyrainLwngineeringLtoLStabilityLandL
PerformanceL–mprovementZLAdvancedmFunctionalmMaterialsXL2018XLdjXLcjbeceb 15.6 78

61 TailoringLverticalLphaseLdistributionLofLquasiYtwoYdimensionalLperovskiteLfilmsLviaLsurfaceL
modificationLofLholeYtransportingLlayerZLNaturemCommunicationsXL2019XLcbXLjij 17.4 76

60 StableLandLlowYphotovoltageYlossLperovskiteLsolarLcellsLbyLmultifunctionalLpassivationZLNaturem
PhotonicsXL2021XLcgXLhjcYhjk 33.9 72

59 ZwitterionicYSurfactantYsssistedLRoomYTemperatureLuoatingLofLwfficientLPerovskiteLSolarLuellsZL
JouleXL2020XLfXLdfbfYdfdg 27.8 65

58 sgYvopedLzalideLPerovskiteLNanocrystalsLforLTunableLtandLStructureLandLwfficientLuhargeL
TransportZLACSmEnergymLettersXL2019XLfXLgefYgfc 20.1 63

57 wffectsLofLslkylLuhainLLengthLonLurystalLyrowthLandLOxidationLProcessLofLTwoYvimensionalLTinL
zalideLPerovskitesZLACSmEnergymLettersXL2020XLgXLcfddYcfdk 20.1 62

56 sllYPerovskiteLwmissionLsrchitectureLforLWhiteLLightYwmittingLviodesZLACSmNanoXL2018XLcdXLcbfjhYcbfkd 16.7 61

55 RoomYTemperatureLMeniscusLuoatingLofLpdbQLPerovskiteLSolarLuellslLsLxilmLxormationLMechanismL
–nvestigationZLAdvancedmFunctionalmMaterialsXL2019XLdkXLckbbbkd 15.6 59

54
–mideYxunctionalizedLThiazoleYtasedLPolymerLSemiconductorslLSynthesisXLStructureâ��PropertyL
uorrelationsXLuhargeLuarrierLPolarityXLandLThinYxilmLTransistorLPerformanceZLChemistrymofmMaterialsXL
2018XLebXLikjjYjbbc

9.6 59

53 urystallinityLPreservationLandL–onLMigrationLSuppressionLthroughLvualL–onLwxchangeLStrategyLforL
StableLMixedLPerovskiteLSolarLuellsZLAdvancedmEnergymMaterialsXL2017XLiXLcibbccj 21.8 58

52 UnveilingLtheLadditiveYassistedLorientedLgrowthLofLperovskiteLcrystalliteLforLhighLperformanceL
lightYemittingLdiodesZLNaturemCommunicationsXL2021XLcdXLgbjc 17.4 57

51 PreciseLuontrolLofLPerovskiteLurystallizationLαineticsLviaLSequentialLsYSiteLvopingZLAdvancedm
MaterialsXL2020XLedXLedbbfheb 24 56

50 VerticalLOrientatedLvionâ��−acobsonLQuasiYdvLPerovskiteLxilmLwithL–mprovedLPhotovoltaicL
PerformanceLandLStabilityZLSmallmMethodsXL2020XLfXLckbbjec 12.8 52

49 yeneralLNondestructiveLPassivationLbyLfYxluoroanilineLforLPerovskiteLSolarLuellsLwithL–mprovedL
PerformanceLandLStabilityZLSmallXL2018XLcfXLecjbeegb 11 52

48 zighYPerformanceLxusedLRingLwlectronLscceptorYPerovskiteLzybridZLJournalmofmthemAmericanm
ChemicalmSocietyXL2018XLcfbXLcfkejYcfkff 16.4 51

47 –nterlayerL–nteractionLwnhancementLinLRuddlesdenâ��PopperLPerovskiteLSolarLuellsLtowardLzighL
wfficiencyLandLPhaseLStabilityZLACSmEnergymLettersXL2019XLfXLcbdgYcbee 20.1 50
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46 –ntralayerLsYSiteLuompositionalLwngineeringLofLRuddlesdenâ��PopperLPerovskitesLforLThermostableL
andLwfficientLSolarLuellsZLACSmEnergymLettersXL2019XLfXLcdchYcddf 20.1 41

45 yuanidiniumLdopingLenabledLlowYtemperatureLfabricationLofLhighYefficiencyLallYinorganicLusPb–dtrL
perovskiteLsolarLcellsZLJournalmofmMaterialsmChemistrymAXL2019XLiXLdihfbYdihfi 13 41

44 wfficientLandLbrightLwarmYwhiteLelectroluminescenceLfromLleadYfreeLmetalLhalidesZLNaturem
CommunicationsXL2021XLcdXLcfdc 17.4 38

43 zighlyLwfficientLyuanidiniumYtasedLQuasiLdvLPerovskiteLSolarLuellsLviaLaLTwoYStepLPostYTreatmentL
ProcessZLSmallmMethodsXL2019XLeXLckbbeig 12.8 35

42 MultifunctionalLurosslinkingYwnabledLStrainYRegulatingLurystallizationLforLStableXLwfficientL˛–YxsPb–L
YtasedLPerovskiteLSolarLuellsZLAdvancedmMaterialsXL2021XLeeXLedbbjfji 24 34

41 sdditiveYsssistedLzotYuastingLxreeLxabricationLofLvionâ��−acobsonLdvLPerovskiteLSolarLuellLwithL
wfficiencyLteyondLchQZLSolarmRrlXL2020XLfXLdbbbbji 7.1 32

40 –nterfacialLengineeringLenablesLhighLefficiencyLwithLaLhighLopenYcircuitLvoltageLaboveLcZdeLVLinLdvL
perovskiteLsolarLcellsZLJournalmofmMaterialsmChemistrymAXL2018XLhXLcjbcbYcjbci 13 32

39 UnderstandingLofL–mineLSubstitutionLinLWideYtandgapLPolymerLvonorY–nducedLwfficiencyL
wnhancementLinLsllYPolymerLSolarLuellsZLChemistrymofmMaterialsXL2019XLecXLjgeeYjgfd 9.6 30

38 TwoYdimensionalLinvertedLplanarLperovskiteLsolarLcellsLwithLefficiencyLoverLcgQLviaLsolventLandL
interfaceLengineeringZLJournalmofmMaterialsmChemistrymAXL2019XLiXLcjkjbYcjkjh 13 29

37 uonstructingLhighlyLefficientLallYinorganicLperovskiteLsolarLcellsLwithLefficiencyLexceedingLciQLbyL
usingLdopantYfreeLpolymericLelectronYdonorLmaterialsZLNanomEnergyXL2020XLigXLcbfkee 17.1 28

36 ModifyingLSurfaceLTerminationLofLusPb–eLyrainLtoundariesLbyLdvLPerovskiteLLayerLforLwfficientLandL
StableLPhotovoltaicsZLAdvancedmFunctionalmMaterialsXL2021XLecXLdbbkgcg 15.6 24

35 sLSystematicLReviewLofLMetalLzalideLPerovskiteLurystallizationLandLxilmLxormationLMechanismL
UnveiledLbyL–nLSituLy–WsXSZLAdvancedmMaterialsXL2021XLedcbgdkb 24 21

34 uhargeLcarrierLtransportLandLnanomorphologyLcontrolLforLefficientLnonYfullereneLorganicLsolarL
cellsZLMaterialsmTodaymEnergyXL2019XLcdXLekjYfbi 7 20

33 sLNonfullereneLscceptorLwithLslkylthioYLandLvimethoxyYThiopheneYyroupsLYieldingL
zighYPerformanceLTernaryLOrganicLSolarLuellsZLSolarmRrlXL2020XLfXLckbbege 7.1 20

32 SolvationLeffectLinLprecursorLsolutionLenablesLoverLchQLefficiencyLinLthickLdvLperovskiteLsolarLcellsZL
JournalmofmMaterialsmChemistrymAXL2019XLiXLckfdeYckfdk 13 19

31 UnravelingLtheL–mpactLofLzalideLMixingLonLurystallizationLandLPhaseLwvolutionLinLusPbXeLPerovskiteL
SolarLuellsZLMatterXL2021XLfXLeceYedi 12.7 18

30 yreenLperovskiteLlightYemittingLdiodesLwithLsimultaneousLhighLluminanceLandLquantumLefficiencyL
throughLchargeLinjectionLengineeringZLSciencemBulletinXL2020XLhgXLcjedYcjek 10.6 15

29 PassivatingLuhargedLvefectsLwithLcXhYzexamethylenediamineLToLRealizeLwfficientLandLStableL
TinYtasedLPerovskiteLSolarLuellsZLJournalmofmPhysicalmChemistrymCXL2020XLcdfXLchdjkYchdkk 3.8 15
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28 SingleYphaseLalkylammoniumLcesiumLleadLiodideLquasiYdvLperovskitesLforLcolorYtunableLandL
spectrumYstableLredLLwvsZLNanoscaleXL2019XLccXLchkbiYchkcj 7.7 14

27 zighlyLorientedLMsPb–eLcrystalsLforLefficientLholeYconductorYfreeLprintableLmesoscopicLperovskiteL
solarLcellsZLFundamentalmResearchXL2021XL 12

26 tulkLzeterojunctionLQuasiYTwoYvimensionalLPerovskiteLSolarLuellLwithLcZcjLVLzighLPhotovoltageZL
ACSmAppliedmMaterialsmtamp;mInterfacesXL2019XLccXLdkegYdkfe 9.5 12

25 TheLSecondLSpacerLuationLsssistedLyrowthLofLaLdvLPerovskiteLxilmLwithLOrientedLLargeLyrainLforL
zighlyLwfficientLandLStableLSolarLuellsZLAngewandtemChemieXL2019XLcecXLkgbkYkgce 3.6 11

24 –mprovedLurystallizationLandLStabilityLofLMixedYuationLTinL–odideLforLLeadYxreeLPerovskiteLSolarL
uellsZLACSmAppliedmEnergymMaterialsXL2020XLeXLgfcgYgfdh 6.1 11

23 tottomYUpLQuasiYwpitaxialLyrowthLofLzybridLPerovskiteLfromLSolutionLProcessYschievingL
zighYwfficiencyLSolarLuellsLviaLTemplateLYyuidedLurystallizationZLAdvancedmMaterialsXL2021XLeeXLedcbbbbk24 11

22 PerovskiteLQuantumLWellsLxormationLMechanismLforLStableLwfficientLPerovskiteLPhotovoltaicsYsL
RealYTimeLPhaseYTransitionLStudyZLAdvancedmMaterialsXL2021XLeeXLedbbhdej 24 11

21 ManipulatingLurystallizationLαineticsLinLzighYPerformanceLtladeYuoatedLPerovskiteLSolarLuellsLviaL
uosolventYsssistedLPhaseLTransitionZZLAdvancedmMaterialsXL2022XLeddbbdih 24 11

20 ThiazolothienylLimideYbasedLwideLbandgapLcopolymersLforLefficientLpolymerLsolarLcellsZLJournalmofm
MaterialsmChemistrymCXL2019XLiXLcccfdYcccgc 7.1 10

19
RoomYtemperatureLmultipleLligandsYtailoredLSnOLquantumLdotsLendowLinLsituLdualYinterfaceL
bindingLforLupscalingLefficientLperovskiteLphotovoltaicsLwithLhighLVZLLight:mSciencemandmApplicationsXL
2021XLcbXLdek

16.7 10

18 OrientedLPerovskiteLurystalLtowardsLwfficientLuhargeLTransportLinLxsSn–eLPerovskiteLSolarLuellsZL
SolarmRrlXL2020XLfXLdbbbcge 7.1 10

17 SizeLModulationLandLzeterovalentLvopingLxacilitatedLzybridLOrganicLandLPerovskiteLQuantumLvotL
tulkLzeterojunctionLSolarLuellsZLACSmAppliedmEnergymMaterialsXL2020XLeXLccegkYccehi 6.1 10

16 uontrolLoverLLightLSoakingLwffectLinLsllY–norganicLPerovskiteLSolarLuellsZLAdvancedmFunctionalm
MaterialsXL2021XLecXLdcbcdji 15.6 10

15 urystallizationLkineticsLmodulationLandLdefectLsuppressionLofLallYinorganicLusPbXeLperovskiteLfilmsZL
EnergymandmEnvironmentalmScienceX 35.4 9

14 uascadeLTypeY––LdvaevLPerovskiteLzeterojunctionsLforLwnhancedLStabilityLandLPhotovoltaicL
wfficiencyZLSolarmRrlXL2020XLfXLdbbbdjd 7.1 9

13 zighYQualityLMsPbtrLuuboidLxilmLwithLPromisingLOptoelectronicLPropertiesLPreparedLbyLaLzotL
MethylamineLPrecursorLspproachZLACSmAppliedmMaterialsmtamp;mInterfacesXL2020XLcdXLdffkjYdfgbf 9.5 8

12 UncoveringLtheLoutYofYplaneLnanomorphologyLofLorganicLphotovoltaicLbulkLheterojunctionLbyL
yTSsXSZLNaturemCommunicationsXL2021XLcdXLhddh 17.4 8

11 SpectroscopicLStudyLofLuhargeLTransportLatLOrganicLSolidâ��WaterL–nterfaceZLChemistrymofmMaterialsXL
2018XLebXLgfddYgfdj 9.6 7
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10
tifunctionalLwffectsLofLTrichloroToctylUsilaneLModificationLonLtheLPerformanceLandLStabilityLofLaL
PerovskiteLSolarLuellLviaLMicroscopicLuharacterizationLTechniquesZLACSmAppliedmEnergymMaterialsXL
2020XLeXLeebdYeebk

6.1 6

9 TrifluoromethylphenylaceticLscidLasL–nLSituLsccelerantLofLOstwaldLRipeningLforLStableLandLwfficientL
PerovskiteLSolarLuellsZLSolarmRrlXL2021XLgXLdcbbbfb 7.1 6

8 TheLcompatibilityLofLmethylammoniumLandLformamidiniumLinLmixedLcationLperovskitelLtheL
optoelectronicLandLstabilityLpropertiesZLNanotechnologyXL2021XLedXLbigfbh 3.4 5

7 wnhancedLwlectrochemicalLStabilityLbyLslkyldiammoniumLinLvionâ��−acobsonLPerovskiteLtowardL
UltrastableLLightYwmittingLviodesZLAdvancedmOpticalmMaterialsXL2021XLkXLdcbbdfe 8.1 5

6 sdditiveYsssistedLzotYuastingLxreeLxabricationLofLvionâ��−acobsonLdvLPerovskiteLSolarLuellLwithL
wfficiencyLteyondLchQZLSolarmRrlXL2020XLfXLdbibbif 7.1 3

5
OrganicLThinYxilmLTransistorslLThiazoleL–mideYtasedLsllYscceptorLzomopolymerlLschievingL
zighYPerformanceLUnipolarLwlectronLTransportLinLOrganicLThinYxilmLTransistorsLTsdvZLMaterZL
cbadbcjUZLAdvancedmMaterialsXL2018XLebXLcjibbic

24 3

4 UnidirectionallyLalignedLbrightLquantumLrodsLfilmsXLusingLTYshapeLligandsXLforLLuvLapplicationZLNanom
ResearchXc 10 2

3 SuppressedLPhaseLSegregationLinLzighYzumidityYProcessedLvionâ��−acobsonLPerovskiteLSolarLuellsL
TowardLzighLwfficiencyLandLStabilityZLSolarmRrlXL2021XLgXLdcbbggg 7.1 2

2 wxperimentalLObservationLofLUltrahighLMobilityLsnisotropyLofLOrganicLSemiconductorsLinLtheL
TwoYvimensionalLLimitZLACSmAppliedmElectronicmMaterialsXL2020XLdXLdjjjYdjkf 4 1

1 vopingLandLorientationLregulationLofLpYtypeLuuludScâ��SeLaPtLthinLfilmLphotocathodesLforLenhancedL
photoelectrochemicalLwaterLsplittingZLAppliedmSurfacemScienceXL2021XLghhXLcgbide 6.7 0
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