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79 xNNTbZnONQzsNnanocompositesNforNimprovingNpiezoelectricNnanogeneratorNandNpiezoelectricN
propertiesNofNboronNnitrideNnanotubecNNanohEnergyaN2022aNohaNfelnnl 17.1 3

78 −erroelectricNPolymerNNanofibersNReminiscentNofNMorphotropicNPhaseNxoundaryNxehaviorNforN
ImprovedNPiezoelectricN–nergyNHarvestingccNSmallaN2022aNegfeiimg 11 1

77
UltrahighNaugmentationNofNflexibleNcompositebbasedNpiezoelectricNenergyNharvestingNefficiencyNviaN
polymerbimpregnatedNnanoparticlesNnetworkNwithinNhzNcelluloseNscaffoldcNCompositeshParthB:h
EngineeringaN2022aNghlaNfeonfh

10 1

76 −erroelectricNPolymerNNanofibersNReminiscentNofNMorphotropicNPhaseNxoundaryNxehaviorNforN
ImprovedNPiezoelectricN–nergyNHarvestingNVSmallNfkdgeggWcNSmallaN2022aNfnaNggmeemg 11

75 yonformablyNSkinbwdherentNPiezoelectricNPatchNwithNxioinspiredNHierarchicallyNwrrayedN
MicrosuckersN–nablesNPhysicalN–nergyNwmplificationcNACShEnergyhLettersaN2022aNmaNfngebfngm 20.1 1

74
NanointerfacialNLayerN–ffectNonNzielectricNandNPiezoelectricNResponsesNinNyhemicalN
SolutionbzerivedNLeadb−reeNwlkalineNNiobatebxasedNThinN−ilmscNACShAppliedhMaterialshpamp;h
InterfacesaN2021aNfhaNggeimbggekn

9.5 5

73
KineticNmotionNsensorsNbasedNonNflexibleNandNleadbfreeNhybridNpiezoelectricNcompositeNenergyN
harvestersNwithNnanowiresbembeddedNelectrodesNforNdetectingNarticularNmovementscNCompositesh
ParthB:hEngineeringaN2021aNgfgaNfenmek

10 17

72 −lashbweldedNultraflatNsilverNnanowireNnetworkNforNflexibleNorganicNlightbemittingNdiodeNandN
triboelectricNtactileNsensorcNAPLhMaterialsaN2021aNoaNelfffg 5.7 4

71 TriboelectrificationpNxackflowNandNStuckNyhargesNwreNKeycNACShEnergyhLettersaN2021aNlaNgmogbgmoo 20.1 7

70 MultiscaleNsurfaceNmodifiedNmagnetobmechanobtriboelectricNnanogeneratorNenabledNbyN
ecobfriendlyNNaylNimprintingNstampNforNselfbpoweredNIoTNapplicationscNNanoscaleaN2021aNfhaNnifnbnigi 7.7 4

69 TriboelectrificationNofNnanocompositesNusingNidenticalNpolymerNmatrixesNwithNdifferentN
concentrationsNofNnanoparticleNfillerscNJournalhofhMaterialshChemistryhAaN2021aNoaNnonibnooe 13 8

68 xiomimeticNandNflexibleNpiezoelectricNmobileNacousticNsensorsNwithNmultiresonantNultrathinN
structuresNforNmachineNlearningNbiometricscNSciencehAdvancesaN2021aNmaN 14.3 39

67 HydrogelNIonicNziodesNtowardNHarvestingNUltralowb−requencyNMechanicalN–nergycNAdvancedh
MaterialsaN2021aNhhaNegfehekl 24 13

66 RoleNofNoxygenNvacancyNdefectsNinNpiezoelectricNthermalNstabilityNcharacteristicsNofNMnbdopedN
VKaNaaLiWNbOhNpiezoceramicscNCeramicshInternationalaN2021aNimaNgmnehbgmnfk 5.1 5

65 SynthesisNandNcharacterizationNofNcarbonbcoatedNyubNiNalloyNnanoparticlesNandNtheirNapplicationNinN
conductiveNfilmscNAppliedhSurfacehScienceaN2021aNkllaNfkelmg 6.7 4

64 −lexoelectricbboostedNpiezoelectricityNofNxaTiOhvSrTiOhNcorebshellNnanostructureNdeterminedNbyN
multiscaleNsimulationsNforNflexibleNenergyNharvesterscNNanohEnergyaN2021aNnoaNfelilo 17.1 4

63 ProgressNinNleadbfreeNpiezoelectricNnanofillerNmaterialsNandNrelatedNcompositeNnanogeneratorN
devicescNNanoscalehAdvancesaN2020aNgaNhfhfbhfio 5.1 31
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62 OptogeneticNbrainNneuromodulationNbyNstrayNmagneticNfieldNviaNflashbenhancedN
magnetobmechanobtriboelectricNnanogeneratorcNNanohEnergyaN2020aNmkaNfeiokf 17.1 23

61 VKaNaWNbOhbLiNbOhNnanocubebbasedNflexibleNandNleadbfreeNpiezoelectricNnanocompositeNenergyN
harvesterscNJournalhofhthehKoreanhCeramichSocietyaN2020aNkmaNiefbien 2.2 12

60 TowardNbioimplantableNandNbiocompatibleNflexibleNenergyNharvestersNusingNpiezoelectricNceramicN
materialscNMRShCommunicationsaN2020aNfeaNhlkbhmn 2.7 12

59 SelectiveNPhaseNyontrolNofNzopantb−reeNPotassiumNSodiumNNiobateNPerovskitesNinNSolutioncN
InorganichChemistryaN2020aNkoaNheigbhekg 5.1 16

58 Leadb−reeNxieckVNaecmnKecggWTiOhNNanoparticleN−illerâ��–lastomericNyompositeN−ilmsNforN
PaperbxasedN−lexibleNPowerNGeneratorscNAdvancedhElectronichMaterialsaN2020aNlaNfoeeoke 6.4 17

57 PiezoelectricNenergyNconversionNbyNleadbfreeNperovskiteNxaTiOhNnanotubeNarraysNfabricatedNusingN
electrochemicalNanodizationcNAppliedhSurfacehScienceaN2020aNkfgaNfiimni 6.7 14

56 TriboelectricNNanogeneratorNversusNPiezoelectricNGeneratorNatNLowN−requencyNVcNIScienceaN2020aNghaNfefgnl6.1 37

55 LaserbdirectedNsynthesisNofNstrainbinducedNcrumpledNMoSgNstructureNforNenhancedN
triboelectrificationNtowardNhapticNsensorscNNanohEnergyaN2020aNmnaNfekgll 17.1 40

54 PiezoelectricN–nergyNHarvestingNfromNTwobzimensionalNxoronNNitrideNNanoflakescNACShAppliedh
Materialshpamp;hInterfacesaN2019aNffaNhmogebhmogl 9.5 58

53 OutbofbplaneNpiezoresponseNofNmonolayerNMoSgNonNplasticNsubstratesNenabledNbyNhighlyNuniformN
andNlayerbcontrollableNyVzcNAppliedhSurfacehScienceaN2019aNinmaNfhklbfhlf 6.7 24

52 zualbStructuredN−lexibleNPiezoelectricN−ilmN–nergyNHarvestersNforN–ffectivelyNIntegratedN
PerformancecNSensorsaN2019aNfoaN 3.8 17

51 ModulationNofNsurfaceNphysicsNandNchemistryNinNtriboelectricNenergyNharvestingNtechnologiescN
SciencehandhTechnologyhofhAdvancedhMaterialsaN2019aNgeaNmknbmmh 7.1 65

50 IntegratedNTriboelectricNNanogeneratorsNinNtheN–raNofNtheNInternetNofNThingscNAdvancedhScienceaN
2019aNlaNfnegghe 13.6 95

49 NanowirebpercolatedNpiezoelectricNcopolymerbbasedNhighlyNtransparentNandNflexibleNselfbpoweredN
sensorscNJournalhofhMaterialshChemistryhAaN2019aNmaNgkinfbgkino 13 43

48 InverseNsizebdependenceNofNpiezoelectricityNinNsingleNxaTiOhNnanoparticlescNNanohEnergyaN2019aNknaNmnbni17.1 17

47 −lexibleNvibrationalNenergyNharvestingNdevicesNusingNstrainbengineeredNperovskiteNpiezoelectricNthinN
filmscNNanohEnergyaN2019aNkkaNfngbfog 17.1 77

46 SelfbpoweredNflexibleNelectronicsNbeyondNthermalNlimitscNNanohEnergyaN2019aNklaNkhfbkil 17.1 51

45
−lexibleNthreebdimensionalNinterconnectedNpiezoelectricNceramicNfoamNbasedNcompositesNforNhighlyN
efficientNconcurrentNmechanicalNandNthermalNenergyNharvestingcNEnergyhandhEnvironmentalhScienceaN
2018aNffaNgeilbgekl

35.4 122

(2018-2020)
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44 Leadb−reeNPerovskiteNNanowireb–mployedNPiezopolymerNforNHighlyN–fficientN−lexibleN
NanocompositeN–nergyNHarvestercNSmallaN2018aNfiaNefmeiegg 11 102

43 −lexibleNenergyNharvestingNpolymerNcompositesNbasedNonNbiofibrilbtemplatedNhbdimensionalN
interconnectedNpiezoceramicscNNanohEnergyaN2018aNkeaNhkbig 17.1 66

42 −lashbInducedNStretchableNyuNyonductorNviaNMultiscalebInterfacialNyouplingscNAdvancedhScienceaN
2018aNkaNfneffil 13.6 31

41 xiomimeticNPoriferaNSkeletalNStructureNofNLeadb−reeNPiezocompositeN–nergyNHarvesterscNACSh
AppliedhMaterialshpamp;hInterfacesaN2018aNfeaNhkkhobhkkil 9.5 49

40 ReviewNonN–lectromechanicalNyouplingNPropertiesNofNxiomaterialsccNACShAppliedhBiohMaterialsaN2018aN
faNohlbokh 4.1 56

39 xioinspiredNelasticNpiezoelectricNcompositesNforNhighbperformanceNmechanicalNenergyNharvestingcN
JournalhofhMaterialshChemistryhAaN2018aNlaNfikilbfikkg 13 65

38 VersatileNTransferNofNanNUltralongNandNSeamlessNNanowireNwrrayNyrystallizedNatNHighNTemperatureN
forNUseNinNHighbPerformanceN−lexibleNzevicescNACShNanoaN2017aNffaNfkgebfkgo 16.7 41

37 yomprehensiveNbiocompatibilityNofNnontoxicNandNhighboutputNflexibleNenergyNharvesterNusingN
leadbfreeNpiezoceramicNthinNfilmcNAPLhMaterialsaN2017aNkaNemifeg 5.7 105

36 PerformancebenhancedNtriboelectricNnanogeneratorNenabledNbyNwaferbscaleNnanogratesNofN
multistepNpatternNdownscalingcNNanohEnergyaN2017aNhkaNifkbigh 17.1 101

35 XenonN−lashNLampbInducedNUltrafastNMultilayerNGrapheneNGrowthcNParticlehandhParticlehSystemsh
CharacterizationaN2017aNhiaNfleeigo 3.1 21

34 InNVivoNSelfbPoweredNWirelessNTransmissionNUsingNxiocompatibleN−lexibleN–nergyNHarvesterscN
AdvancedhFunctionalhMaterialsaN2017aNgmaNfmeehif 15.6 107

33 PlasmonicbTunedN−lashNyuNNanoweldingNwithNUltrafastNPhotochemicalbReducingNandNInterlockingNonN
−lexibleNPlasticscNAdvancedhFunctionalhMaterialsaN2017aNgmaNfmeffhn 15.6 76

32 −acileNhydrothermalNsynthesisNofNxaZrxTifâ��xOhNnanoparticlesNandNtheirNapplicationNtoNaNleadbfreeN
nanocompositeNgeneratorcNRSChAdvancesaN2017aNmaNgnkfbgnkl 3.7 23

31 PiezoelectricNenergyNharvestingNfromNaNPMNâ��PTNsingleNnanowirecNRSChAdvancesaN2017aNmaNglebglk 3.7 48

30 PiezoelectricNSensorspNSelfbPoweredNRealbTimeNwrterialNPulseNMonitoringNUsingNUltrathinN–pidermalN
PiezoelectricNSensorsNVwdvcNMatercNhmdgefmWcNAdvancedhMaterialsaN2017aNgoaN 24 3

29 SelfbPoweredNRealbTimeNwrterialNPulseNMonitoringNUsingNUltrathinN–pidermalNPiezoelectricNSensorscN
AdvancedhMaterialsaN2017aNgoaNfmeghen 24 308

28 wNmicrocubebbasedNhybridNpiezocompositeNasNaNflexibleNenergyNgeneratorcNRSChAdvancesaN2017aNmaNhgkegbhgkem3.7 52

27 −lexibleNhighlybeffectiveNenergyNharvesterNviaNcrystallographicNandNcomputationalNcontrolNofN
nanointerfacialNmorphotropicNpiezoelectricNthinNfilmcNNanohResearchaN2017aNfeaNihmbikk 10 74
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26 SelfbPoweredNzevicespNSelfbPoweredNWirelessNSensorNNodeN–nabledNbyNanNwerosolbzepositedNPZTN
−lexibleN–nergyNHarvesterNVwdvcN–nergyNMatercNfhdgeflWcNAdvancedhEnergyhMaterialsaN2016aNlaN 21.8 3

25 StrainNmappingNinNaNnanoscalebtriangularNSiGeNpatternNbyNdarkbfieldNelectronNholographyNwithN
mediumNmagnificationNmodecNMicroscopyhsOxfordxhEnglandtaN2016aNlkaNioobkem 1.3 1

24 StretchableNpiezoelectricNnanocompositeNgeneratorcNNanohConvergenceaN2016aNhaNfg 9.2 71

23 SelfbPoweredNWirelessNSensorNNodeN–nabledNbyNanNwerosolbzepositedNPZTN−lexibleN–nergyN
HarvestercNAdvancedhEnergyhMaterialsaN2016aNlaNfleeghm 21.8 119

22 wNflexibleNenergyNharvesterNbasedNonNaNleadbfreeNandNpiezoelectricNxyTZNnanoparticlebpolymerN
compositecNNanoscaleaN2016aNnaNfmlhgbfmlhn 7.7 78

21 wNReconfigurableNRectifiedN−lexibleN–nergyNHarvesterNviaNSolidbStateNSingleNyrystalNGrownN
PMNâ��PZTcNAdvancedhEnergyhMaterialsaN2015aNkaNfkeeekf 21.8 95

20 SelfbpoweredNdeepNbrainNstimulationNviaNaNflexibleNPIMNTNenergyNharvestercNEnergyhandh
EnvironmentalhScienceaN2015aNnaNglmmbglni 35.4 156

19 wNhyperbstretchableNelasticbcompositeNenergyNharvestercNAdvancedhMaterialsaN2015aNgmaNgnllbmk 24 281

18 −lexibleNpiezoelectricNthinbfilmNenergyNharvestersNandNnanosensorsNforNbiomedicalNapplicationscN
AdvancedhHealthcarehMaterialsaN2015aNiaNlilbkn 10.1 187

17 SelfbpoweredNflexibleNinorganicNelectronicNsystemcNNanohEnergyaN2015aNfiaNfffbfgk 17.1 94

16 PerformanceN–nhancementNofN–lectronicNandN–nergyNzevicesNviaNxlockNyopolymerNSelfbwssemblycN
AdvancedhMaterialsaN2015aNgmaNhongbon 24 79

15 HighlybefficientaNflexibleNpiezoelectricNPZTNthinNfilmNnanogeneratorNonNplasticNsubstratescNAdvancedh
MaterialsaN2014aNglaNgkfibge 24 538

14 NanogeneratorspNHighlyb–fficientaN−lexibleNPiezoelectricNPZTNThinN−ilmNNanogeneratorNonNPlasticN
SubstratesNVwdvcNMatercNfldgefiWcNAdvancedhMaterialsaN2014aNglaNgikebgike 24 9

13 TopographicallybdesignedNtriboelectricNnanogeneratorNviaNblockNcopolymerNselfbassemblycNNanoh
LettersaN2014aNfiaNmehfbn 11.5 258

12 SelfbpoweredNfullybflexibleNlightbemittingNsystemNenabledNbyNflexibleNenergyNharvestercNEnergyhandh
EnvironmentalhScienceaN2014aNmaNiehkbieih 35.4 144

11 SelfbpoweredNcardiacNpacemakerNenabledNbyNflexibleNsingleNcrystallineNPMNbPTNpiezoelectricNenergyN
harvestercNAdvancedhMaterialsaN2014aNglaNinnebm 24 445

10 –lectricalNbiomoleculeNdetectionNusingNnanopatternedNsiliconNviaNblockNcopolymerNlithographycN
SmallaN2014aNfeaNhhmbih 11 42

9 −lexibleNInorganicNPiezoelectricNwcousticNNanosensorsNforNxiomimeticNwrtificialNHairNyellscNAdvancedh
FunctionalhMaterialsaN2014aNgiaNlofiblogf 15.6 132

(2014-2016)
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8 SensorspN−lexibleNInorganicNPiezoelectricNwcousticNNanosensorsNforNxiomimeticNwrtificialNHairNyellsN
VwdvcN−unctcNMatercNiidgefiWcNAdvancedhFunctionalhMaterialsaN2014aNgiaNlnonblnon 15.6

7 NanogeneratorspNSelfbPoweredNyardiacNPacemakerN–nabledNbyN−lexibleNSingleNyrystallineNPMNbPTN
PiezoelectricN–nergyNHarvesterNVwdvcNMatercNgndgefiWcNAdvancedhMaterialsaN2014aNglaNimkibimki 24 1

6 LargebwreaNandN−lexibleNLeadb−reeNNanocompositeNGeneratorNUsingNwlkalineNNiobateNParticlesNandN
MetalNNanorodN−illercNAdvancedhFunctionalhMaterialsaN2014aNgiaNglgebglgo 15.6 176

5 −lexibleNandNLargebwreaNNanocompositeNGeneratorsNxasedNonNLeadNZirconateNTitanateNParticlesNandN
yarbonNNanotubescNAdvancedhEnergyhMaterialsaN2013aNhaNfkhobfkii 21.8 184

4 VirusbdirectedNdesignNofNaNflexibleNxaTiOhNnanogeneratorcNACShNanoaN2013aNmaNffeflbgk 16.7 187

3
NanocompositespN−lexibleNandNLargebwreaNNanocompositeNGeneratorsNxasedNonNLeadNZirconateN
TitanateNParticlesNandNyarbonNNanotubesNVwdvcN–nergyNMatercNfgdgefhWcNAdvancedhEnergyhMaterialsaN
2013aNhaNfkhebfkhe

21.8 5

2 wllbInorganicbStateN−abricNLeadb−reeNPiezoelectricNNanogeneratorscNPhysicahStatushSolidihsAth
ApplicationshandhMaterialshSciencea 1.6 1

1 −lexibleNSelfbyhargingaNUltrafastaNHighbPowerbzensityNyeramicNyapacitorNSystemcNACShEnergyhLettersafhnhbfhof20.1 12
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