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73 –nfraredLphotodetectorsLbasedLonLuVv[grownLgrapheneLandLPbSLquantumLdotsLwithLultrahighL
responsivity]LAdvancediMaterialsXL2012XLdfXLgjij[je 24 579

72 wfficientLandLstableLperovskiteLsolarLcellsLpreparedLinLambientLairLirrespectiveLofLtheLhumidity]L
NatureiCommunicationsXL2016XLiXLcccbg 17.4 389

71 wfficientLSemitransparentLPerovskiteLSolarLuellsLwithLyrapheneLwlectrodes]LAdvancediMaterialsXL
2015XLdiXLehed[j 24 387

70 TheLapplicationLofLhighlyLdopedLsingle[layerLgrapheneLasLtheLtopLelectrodesLofLsemitransparentL
organicLsolarLcells]LACSiNanoXL2012XLhXLjcb[j 16.7 270

69 xunctionalizedLgrapheneLandLotherLtwo[dimensionalLmaterialsLforLphotovoltaicLdeviceslLdeviceL
designLandLprocessing]LChemicaliSocietyiReviewsXL2015XLffXLghej[ik 58.5 238

68 Package[freeLflexibleLorganicLsolarLcellsLwithLgrapheneLtopLelectrodes]LAdvancediMaterialsXL2013XL
dgXLfdkh[ebc 24 229

67 PrecursorLwngineeringLforLsll[–norganicLusPb–dtrLPerovskiteLSolarLuellsLwithLcf]ijQLwfficiency]L
AdvancediFunctionaliMaterialsXL2018XLdjXLcjbedhk 15.6 206

66 UltrasensitiveLbroadbandLphototransistorsLbasedLonLperovskiteaorganic[semiconductorLverticalL
heterojunctions]LLight:iScienceiandiApplicationsXL2017XLhXLecibde 16.7 203

65 uontrolledLn[vopingLinLsir[StableLusPb–dtrLPerovskiteLSolarLuellsLwithLaLRecordLwfficiencyLofL
ch]ikQ]LAdvancediFunctionaliMaterialsXL2020XLebXLckbkkid 15.6 173

64 UltrathinLandLflexibleLperovskiteLsolarLcellsLwithLgrapheneLtransparentLelectrodes]LNanoiEnergyXL
2016XLdjXLcgc[cgi 17.1 158

63 zigh[PerformanceLzole[wxtractionLαayerLofLSolâ��yel[ProcessedLNiOLNanocrystalsLforL–nvertedLPlanarL
PerovskiteLSolarLuells]LAngewandteiChemieXL2014XLcdhXLcdiik[cdije 3.6 158

62 wnhancingLwfficiencyLandLStabilityLofLPerovskiteLSolarLuellsLthroughLNb[vopingLofLTiOLatLαowL
Temperature]LACSiAppliediMaterialsiramp;iInterfacesXL2017XLkXLcbigd[cbigj 9.5 150

61
vynamicalLTransformationLofLTwo[vimensionalLPerovskitesLwithLslternatingLuationsLinLtheL
–nterlayerLSpaceLforLzigh[PerformanceLPhotovoltaics]LJournaliofitheiAmericaniChemicaliSocietyXL
2019XLcfcXLdhjf[dhkf

16.4 135

60 vithiafulvenylLunitLasLaLnewLdonorLforLhigh[efficiencyLdye[sensitizedLsolarLcellslLsynthesisLandL
demonstrationLofLaLfamilyLofLmetal[freeLorganicLsensitizers]LOrganiciLettersXL2012XLcfXLddcf[i 6.2 116

59 Neutral[uolorLSemitransparentLOrganicLSolarLuellsLwithLsll[yrapheneLwlectrodes]LACSiNanoXL2015XL
kXLcdbdh[ef 16.7 114

58 zigh[PerformanceLvopamineLSensorsLtasedLonLWhole[yrapheneLSolution[yatedLTransistors]L
AdvancediFunctionaliMaterialsXL2014XLdfXLkij[kjg 15.6 112

57 βultifunctionalLwnhancementLforLzighlyLStableLandLwfficientLPerovskiteLSolarLuells]LAdvancedi
FunctionaliMaterialsXL2021XLecXLdbbgiih 15.6 111
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56 –nterfacialLwngineeringLatLtheLdvaevLzeterojunctionLforLzigh[PerformanceLPerovskiteLSolarLuells]L
NanoiLettersXL2019XLckXLicjc[ickb 11.5 110

55 sLNovelLsnionLvopingLforLStableLusPb–dtrLPerovskiteLSolarLuellsLwithLanLwfficiencyLofLcg]ghQLandL
anLOpenLuircuitLVoltageLofLc]ebLV]LAdvancediEnergyiMaterialsXL2019XLkXLckbddik 21.8 105

54 Water[SolubleLTriazoliumL–onic[αiquid[–nducedLSurfaceLSelf[sssemblyLtoLwnhanceLtheLStabilityLandL
wfficiencyLofLPerovskiteLSolarLuells]LAdvancediFunctionaliMaterialsXL2019XLdkXLckbbfci 15.6 102

53 Room[TemperatureLProcessedLNbOLasLtheLwlectron[TransportingLαayerLforLwfficientLPlanarL
PerovskiteLSolarLuells]LACSiAppliediMaterialsiramp;iInterfacesXL2017XLkXLdecjc[decjj 9.5 100

52 NbxglLsLNovelL˛–[PhaseLStabilizerLforLxs[tasedLPerovskiteLSolarLuellsLwithLzighLwfficiency]LAdvancedi
FunctionaliMaterialsXL2019XLdkXLcjbijgb 15.6 97

51 ScalableLsmbientLxabricationLofLzigh[PerformanceLusPb–dtrLSolarLuells]LJouleXL2019XLeXLdfjg[dgbd 27.8 94

50 zighLefficientLultravioletLphotocatalyticLactivityLofLtixeOeLnanoparticlesLsynthesizedLbyLaLchemicalL
coprecipitationLprocess]LJournaliofiMaterialsiScience:iMaterialsiiniElectronicsXL2010XLdcXLejb[ejf 2.1 78

49 αowLTemperatureLxabricationLforLzighLPerformanceLxlexibleLusPb–trLPerovskiteLSolarLuells]L
AdvancediScienceXL2018XLgXLcjbccci 13.6 71

48 zigh[PerformanceXLSelf[PoweredLPhotodetectorsLtasedLonLPerovskiteLandLyraphene]LACSiAppliedi
Materialsiramp;iInterfacesXL2017XLkXLfdiik[fdiji 9.5 69

47 PrecursorLwngineeringLforLsmbient[uompatibleLsntisolvent[xreeLxabricationLofLzigh[wfficiencyL
usPb–dtrLPerovskiteLSolarLuells]LAdvancediEnergyiMaterialsXL2020XLcbXLdbbbhkc 21.8 68

46 wnhancedLphotovoltaicLperformanceLofLpolymerLsolarLcellsLbyLaddingLfullereneLend[cappedL
polyethyleneLglycol]LJournaliofiMaterialsiChemistryXL2011XLdcXLhjfj 64

45 diQ[wfficiencyLxour[TerminalLPerovskiteaSiliconLTandemLSolarLuellsLbyLSandwichedLyoldL
Nanomesh]LAdvancediFunctionaliMaterialsXL2020XLebXLckbjdkj 15.6 62

44 wuropiumLandLscetateLuo[dopingLStrategyLforLvevelopingLStableLandLwfficientLusPb–LtrLPerovskiteL
SolarLuells]LSmallXL2019XLcgXLeckbfeji 11 61

43 PolymericLroom[temperatureLmoltenLsaltLasLaLmultifunctionalLadditiveLtowardLhighlyLefficientLandL
stableLinvertedLplanarLperovskiteLsolarLcells]LEnergyiandiEnvironmentaliScienceXL2020XLceXLgbhj[gbik 35.4 61

42 sdditiveLwngineeringLtoLyrowLβicron[SizedLyrainsLforLStableLzighLwfficiencyLPerovskiteLSolarLuells]L
AdvancediScienceXL2019XLhXLckbcdfc 13.6 60

41 dvLusdPb–duldLNanosheetsLforLzolisticLPassivationLofL–norganicLusPb–dtrLPerovskiteLSolarLuellsLforL
–mprovedLwfficiencyLandLStability]LAdvancediEnergyiMaterialsXL2020XLcbXLdbbdjjd 21.8 58

40 αow[temperatureLandLfacileLsolution[processedLtwo[dimensionalLTiSdLasLanLeffectiveLelectronL
transportLlayerLforLUV[stableLplanarLperovskiteLsolarLcells]LJournaliofiMaterialsiChemistryiAXL2018XLhXLkced[kcej13 56

39 tifunctionalLzydroxylamineLzydrochlorideL–ncorporatedLPerovskiteLxilmsLforLwfficientLandLStableL
PlanarLPerovskiteLSolarLuells]LACSiAppliediEnergyiMaterialsXL2018XLcXLkbb[kbk 6.1 55
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38 SimultaneousLuesiumLandLscetateLuoalloyingL–mprovesLwfficiencyLandLStabilityLofL
xsb]jgβsb]cgPb–eLPerovskiteLSolarLuellLwithLanLwfficiencyLofLdc]kgQ]LSolariRrlXL2019XLeXLckbbddb 7.1 50

37 sirLandLthermallyLstableLperovskiteLsolarLcellsLwithLuVv[grapheneLasLtheLblockingLlayer]LNanoscaleXL
2017XLkXLjdif[jdjb 7.7 49

36 NovelLSurfaceLPassivationLforLStableLxsb]jgβsb]cgPb–eLPerovskiteLSolarLuellsLwithLdc]hQL
wfficiency]LSolariRrlXL2019XLeXLckbbbid 7.1 49

35 sLzighLβobilityLuonjugatedLPolymerLwnablesLsirLandLThermallyLStableLusPb–dtrLPerovskiteLSolarL
uellsLwithLanLwfficiencyLwxceedingLcgQ]LAdvancediMaterialsiTechnologiesXL2019XLfXLckbbecc 6.8 39

34 Record[wfficiencyLxlexibleLPerovskiteLSolarLuellsLwnabledLbyLβultifunctionalLOrganicL–onsL–nterfaceL
Passivation]]LAdvancediMaterialsXL2022XLeddbchjc 24 39

33 βetal[xreeLzalideLPerovskiteLSingleLurystalsLwithLVeryLαongLuhargeLαifetimesLforLwfficientLX[rayL
–maging]LAdvancediMaterialsXL2020XLedXLedbbeege 24 33

32 uontrolledLdefectsLandLenhancedLelectronicLextractionLinLfluorine[incorporatedLzincLoxideLforL
high[performanceLplanarLperovskiteLsolarLcells]LSolariEnergyiMaterialsiandiSolariCellsXL2018XLcjdXLdhe[dic6.4 32

31 –ntroductionLofLxluorineL–ntoLspiro[fluorene[kXkq[xanthene][tasedLzoleLTransportLβaterialLtoL
ObtainLSensitive[vopant[xreeXLzighLwfficientLandLStableLPerovskiteLSolarLuells]LSolariRrlXL2019XLeXLcjbbegd7.1 30

30
zighlyLefficientLandLstableLplanarLusPb–dtrLperovskiteLsolarLcellLwithLaLnewLsensitive[dopant[freeL
holeLtransportLlayerLobtainedLviaLanLeffectiveLsurfaceLpassivation]LSolariEnergyiMaterialsiandiSolari
CellsXL2019XLdbcXLccbbgd

6.4 30

29 uOLPlasma[TreatedLTiOLxilmLasLanLwffectiveLwlectronLTransportLαayerLforLzigh[PerformanceLPlanarL
PerovskiteLSolarLuells]LACSiAppliediMaterialsiramp;iInterfacesXL2017XLkXLeekjk[eekkh 9.5 30

28 SolventLwngineeringLUsingLaLVolatileLSolidLforLzighlyLwfficientLandLStableLPerovskiteLSolarLuells]L
AdvancediScienceXL2020XLiXLckbedgb 13.6 29

27 sLSpecialLsdditiveLwnablesLsllLuationsLandLsnionsLPassivationLforLStableLPerovskiteLSolarLuellsLwithL
wfficiencyLoverLde]LNanozMicroiLettersXL2021XLceXLchk 19.5 29

26 vualLPassivationLofLPerovskiteLandLSnOLforLzigh[wfficiencyLβsPb–LPerovskiteLSolarLuells]LAdvancedi
ScienceXL2021XLjXLdbbcfhh 13.6 25

25 SynthesisLandLPropertiesLofLvithiafulvenylLxunctionalizedLSpiro[fluorene[kXkS[xanthene]Lβolecules]L
OrganiciLettersXL2018XLdbXLijb[ije 6.2 24

24 TheLspplicationLofLtismuth[tasedLOxidesLinLOrganic[–norganicLzybridLPhotovoltaicLvevices]LJournali
ofitheiAmericaniCeramiciSocietyXL2012XLkgXLckff[ckfj 3.8 23

23 vetectionLofLtisphenolLsLUsingLvNs[xunctionalizedLyrapheneLxieldLwffectLTransistorsL–ntegratedLinL
βicrofluidicLSystems]LACSiAppliediMaterialsiramp;iInterfacesXL2018XLcbXLdegdd[degdj 9.5 22

22 βagneticLxield[sssistedLPerovskiteLxilmLPreparationLforLwnhancedLPerformanceLofLSolarLuells]LACSi
AppliediMaterialsiramp;iInterfacesXL2017XLkXLdcigh[dcihd 9.5 20

21 teach[uhair[ShapedLwnergyLtandLslignmentLforLzigh[PerformanceL˛†[usPb–eLSolarLuells]LCelli
ReportsiPhysicaliScienceXL2020XLcXLcbbcjb 6.1 18
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20 PhotovoltaicLeffectLofLtixeOeapolyTe[hexylthiopheneULheterojunction]LPhysicaiStatusiSolidiiziRapidi
ResearchiLettersXL2011XLgXLehi[ehk 2.5 17

19 Naul[assistedLdefectLpassivationLinLtheLbulkLandLsurfaceLofLTiOdLenhancingLefficiencyLandLstabilityL
ofLplanarLperovskiteLsolarLcells]LJournaliofiPoweriSourcesXL2020XLffjXLddigjh 8.9 17

18
StoichiometryLcontrolLofLsputteredLzincLoxideLfilmsLbyLadjustingLsraOdLgasLratiosLasLelectronL
transportLlayersLforLefficientLplanarLperovskiteLsolarLcells]LSolariEnergyiMaterialsiandiSolariCellsXL
2018XLcijXLdbb[dbi

6.4 16

17 sL−eyLdvL–ntermediateLPhaseLforLStableLzigh[wfficiencyLusPb–dtrLPerovskiteLSolarLuells]LAdvancedi
EnergyiMaterialsXdcbebck 21.8 12

16 SymmetricalLscceptorâ��vonorâ��scceptorLβoleculeLasLaLVersatileLvefectLPassivationLsgentLtowardL
wfficientLxsLb]jgLβsLb]cgLPb–LeLPerovskiteLSolarLuells]LAdvancediFunctionaliMaterialsXdccdbed 15.6 11

15 UnravelingLPassivationLβechanismLofL–midazolium[tasedL–onicLαiquidsLonL–norganicLPerovskiteLtoL
schieveLNear[Record[wfficiencyLusPb–trLSolarLuells]LNanozMicroiLettersXL2021XLcfXLi 19.5 11

14 yradedLdvaevLTuxe[PwsUdxsb]jgβsb]cgPbd–iaxsb]jgβsb]cgPb–eLheterojunctionLforLstableL
perovskiteLsolarLcellLwithLanLefficiencyLoverLde]bQ]LJournaliofiEnergyiChemistryXL2022XLhgXLfjb[fjk 12 11

13 p[TypeLuarbonLvotsLforLwffectiveLSurfaceLOptimizationLforLNear[Record[wfficiencyLusPb–LtrLSolarL
uells]LSmallXL2021XLciXLedcbddid 11 10

12 xluorineLxunctionalizedLβXeneLQvsLforLNear[Record[wfficiencyLusPb–LeLSolarLuellLwithLzighL
Open[uircuitLVoltage]LAdvancediFunctionaliMaterialsXddbeibf 15.6 9

11 OxidationXLreductionXLandLinertLgasesLplasma[modifiedLdefectsLinLTiOdLasLelectronLtransportLlayerL
forLplanarLperovskiteLsolarLcells]LJournaliofiCO2iUtilizationXL2019XLedXLfh[gd 7.6 8

10 SimultaneousLdual[interfaceLandLbulkLdefectLpassivationLforLhigh[efficiencyLandLstableLusPb–dtrL
perovskiteLsolarLcells]LJournaliofiPoweriSourcesXL2021XLfkdXLddkgjb 8.9 7

9 vecoratingLholeLtransportLmaterialLwith´ â��uxeLgroupsLforLhighlyLefficientLandLstableLperovskiteL
solarLcells]LJournaliofiEnergyiChemistryXL2021XLhdXLgde[gec 12 7

8 SynthesisLofLfusedLconjugatedLpolymersLcontainingLimidazo[dXc[b]thiazoleLunitsLbyLmulticomponentL
one[potLpolymerization]LPolymeriChemistryXL2020XLccXLgdbb[gdbh 4.9 5

7
–mprovementLofLuolloidalLuharacteristicsLinLaLPrecursorLSolutionLbyLaLPb–[TvβSOULuomplexLforL
wfficientLNonstoichiometricallyLPreparedLusPb–trLPerovskiteLSolarLuells]LACSiAppliediMaterialsi
ramp;iInterfacesXL2020XLcdXLfjigh[fjihf

9.5 3

6 SynthesisLandLpropertiesLofLtriphenylamineLfunctionalizedLtetrathiafulvalene]LTetrahedroniLettersXL
2020XLhcXLcgckfk 2 2

5 UreaLverivative[PromotedLusPb–dtrLPerovskiteLSolarLuellsLwithLzighLOpen[uircuitLVoltage]LSolariRrlXdcbcbgi7.1 2

4 snLefficientLphenylaminecarbazole[basedLthree[dimensionalLhole[transportingLmaterialsLforL
high[stabilityLperovskiteLsolarLcells]LDyesiandiPigmentsXL2020XLcjdXLcbjhhe 4.6 2

3 SynergisticLwffectLofLRbtrL–nterfaceLβodificationLonLzighlyLwfficientLandLStableLPerovskiteLSolarL
uells]LACSiOmegaXL2021XLhXLceihh[ceiie 3.9 2
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2 Room[temperatureLsputtered[SnOdLmodifiedLanodeLtowardLefficientLTiOd[basedLplanarLperovskiteL
solarLcells]LScienceiChinaiTechnologicaliSciencesXL2021XLhfXLckkg[dbbd 3.5 1

1 PhotonicsLandLOptoelectronicsLofLαow[vimensionalLβaterials]LAdvancesiiniCondensediMatteri
PhysicsXL2018XLdbcjXLc[d 1
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