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87 ImprovementPofPGasdSensingPPerformancePofPLargedxreaPTungstenP–isulfidePNanosheetsPbyPSurfaceP
FunctionalizationePACSgNanocP2016cPhgcPpiondpipm 16.7 243

86 xPhighlyPsensitivePhydrogenPsensorPwithPgasPselectivityPusingPaPPMMxPmembranedcoatedPPdP
nanoparticlefsingledlayerPgraphenePhybridePACSgAppliedgMaterialsgoamp;gInterfacescP2015cPncPjllkdmh 9.5 141

85 MoSPiPgasPsensorPfunctionalizedPbyPPdPforPthePdetectionPofPhydrogenePSensorsgandgActuatorsgB:g
ChemicalcP2017cPilgcPmomdmph 8.5 119

84 xPhighPpowerPdensityPminiaturizedPmicrobialPfuelPcellPhavingPcarbonPnanotubePanodesePJournalgofg
PowergSourcescP2015cPinjcPoijdojg 8.9 93

83 UltrasensitivePStrainPSensorPyasedPonPSeparationPofPOverlappedPzarbonPNanotubesePSmallcP2019cP
hlcPehoglhig 11 85

82 MolecularlyPEngineeredPSurfacePTriboelectricPNanogeneratorPbyPSelfdxssembledPMonolayersP
XMETSZePChemistrygofgMaterialscP2015cPincPknkpdknll 9.6 77

81 MultidLayeredcPHierarchicalPFabricdyasedPTactilePSensorsPwithPHighPSensitivityPandPLinearityPinP
UltrawidePPressurePRangeePAdvancedgFunctionalgMaterialscP2019cPipcPhpgikok 15.6 73

80 FlexiblecPTransparentcPSensitivecPandPzrosstalkdFreePzapacitivePTactilePSensorPxrrayPyasedPonP
GraphenePElectrodesPandPxirP–ielectricePAdvancedgElectronicgMaterialscP2018cPkcPhnggkin 6.4 64

79 –evelopmentPofPaPflexiblePthreedaxisPtactilePsensorPbasedPonPscreendprintedPcarbonP
nanotubedpolymerPcompositeePJournalgofgMicromechanicsgandgMicroengineeringcP2014cPikcPgnlghi 2 61

78 xlignedPcarbonPnanotubeParraysPforPdegradationdresistantcPintimatePcontactPinPmicromechanicalP
devicesePAdvancedgMaterialscP2011cPijcPiijhdm 24 46

77 RecentPProgressPinPFlexiblePTactilePSensorsPforPHumandInteractivePSystemsqPFromPSensorsPtoP
xdvancedPxpplicationsePAdvancedgMaterialscP2021cPjjcPeigglpgi 24 45

76 HighlyPsensitivePhydrogenPsensorPbasedPonPsuspendedcPfunctionalizedPsinglePtungstenPnanowireP
bridgeePSensorsgandgActuatorsgB:gChemicalcP2009cPhjmcPpidpo 8.5 42

75 FlexiblePandPmultiddirectionalPpiezoelectricPenergyPharvesterPforPselfdpoweredPhumanPmotionP
sensorePSmartgMaterialsgandgStructurescP2018cPincPgjlggh 3.4 37

74 xPflexiblePhybridPstrainPenergyPharvesterPusingPpiezoelectricPandPelectrostaticPconversionePSmartg
MaterialsgandgStructurescP2014cPijcPgklgkg 3.4 37

73 HeterogeneousPIntegrationPofPzarbondNanotubedGraphenePforPHighdPerformancecPFlexiblecPandP
TransparentPPhotodetectorsePSmallcP2017cPhjcPhnggpho 11 36

72 LightdassistedPrecoveryPofPreactedPMoSPforPreversiblePNOPsensingPatProomPtemperatureeP
NanotechnologycP2019cPjgcPjlllgk 3.4 35

71 xPHighdEfficiencyP–zâ��–zPyoostPzonverterPforPaPMiniaturizedPMicrobialPFuelPzellePIEEEgTransactionsg
ongPowergElectronicscP2015cPjgcPigkhdigkp 7.2 35
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70 –eformablePzarbonPNanotubedzontactPPadsPforPInertialPMicroswitchPtoPExtendPzontactPTimeePIEEEg
TransactionsgongIndustrialgElectronicscP2012cPlpcPkphkdkpig 8.9 33

69 xPFullyPTransparentcPFlexiblecPSensitivecPandPVisibledylindPUltravioletPSensorPyasedPonPzarbonP
Nanotubeâ��GraphenePHybridePAdvancedgElectronicgMaterialscP2019cPlcPhoggnjn 6.4 28

68
FlexiblePEnergyPHarvesterPwithPPiezoelectricPandPThermoelectricPHybridPMechanismsPforP
SustainablePHarvestingePInternationalgJournalgofgPrecisiongEngineeringgandgManufacturinggwgGreeng
TechnologycP2019cPmcPmphdmpo

3.8 26

67 PiezoelectricPenergyPharvesterPconvertingPstrainPenergyPintoPkineticPenergyPforPextremelyPlowP
frequencyPoperationePAppliedgPhysicsgLetterscP2014cPhgkcPhhjpgk 3.4 26

66 xPNovelPzonductivePandPMicropatternedPPEGdyasedPHydrogelPEnablingPthePTopographicalPandP
ElectricalPStimulationPofPMyoblastsePACSgAppliedgMaterialsgoamp;gInterfacescP2019cPhhcPknmpldknngm 9.5 23

65 SuspendedPGaNPnanowiresPasPNOiPsensorPforPhighPtemperaturePapplicationsePAnalystvgThecP2013cP
hjocPikjidn 5 22

64 IntegratedPcarbonPnanotubeParrayPasPdryPadhesivePforPhighdtemperaturePsiliconPprocessingeP
AdvancedgMaterialscP2011cPijcPkioldp 24 22

63 HighlyPSensitiveP–etectionPofPyenzenecPToluenecPandPXylenePyasedPonPzoPPdFunctionalizedPTiOP
NanoparticlesPwithPLowPPowerPzonsumptionePACSgSensorscP2020cPlcPnlkdnmj 9.2 21

62 HumiditydResistantcPFabricdyasedcPWearablePTriboelectricPEnergyPHarvesterPbyPTreatmentPofP
HydrophobicPSelfdxssembledPMonolayersePAdvancedgMaterialsgTechnologiescP2018cPjcPhogggko 6.8 19

61 xPhighlyPsensitivePflexiblePstrainPsensorPbasedPonPthePcontactPresistancePchangePofPcarbonPnanotubeP
bundlesePNanotechnologycP2016cPincPigllgi 3.4 16

60 ThicknessdcPalignmentdPandPdefectdtunablePgrowthPofPcarbonPnanotubeParraysPusingPdesignedP
mechanicalPloadsePCarboncP2014cPmmcPhimdhjj 10.4 16

59 FabricationPandPcharacterizationPofPVOzPsensorParrayPbasedPonPSnOiPandPZnOPnanoparticlesP
functionalizedPbyPmetalloporphyrinsePMicrogandgNanogSystemsgLetterscP2018cPmcP 2 15

58 –evelopmentPofPMEMSPMultidModePElectrostaticPEnergyPHarvesterPyasedPonPthePSOIPProcesseP
MicromachinescP2017cPocPlh 3.3 13

57 SimplePfabricationPmethodPofPsiliconftungstenPoxidePnanowiresPheterojunctionPforPNOiPgasP
sensorsePSensorsgandgActuatorsgB:gChemicalcP2018cPimlcPliidlio 8.5 13

56 SuspendedPzoPPdZnOPnanorodsPintegratedPwithPmicrodheatersPforPhighlyPsensitivePVOzPdetectioneP
SensorsgandgActuatorsgB:gChemicalcP2018cPimkcPikpdilk 8.5 13

55 PolymerdbasedPflexiblePandPmultiddirectionalPtactilePsensorPwithPmultiplePNizrPpiezoresistorsePMicrog
andgNanogSystemsgLetterscP2019cPncP 2 12

54 xlldtextilePwearablePtriboelectricPnanogeneratorPusingPpiledembroideredPfibersPforPenhancingP
outputPpowerePSmartgMaterialsgandgStructurescP2020cPipcPgllgim 3.4 12

53 MultidirectionalPflexiblePforcePsensorsPbasedPonPconfinedcPselfdadjustingPcarbonPnanotubeParrayseP
NanotechnologycP2018cPipcPglllgh 3.4 12
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52 ImprovedPphotodPandPchemicaldresponsesPofPgraphenePviaPporphyrindfunctionalizationPforPflexiblecP
transparentcPandPsensitivePsensorsePNanotechnologycP2019cPjgcPihllgh 3.4 11

51 HumiditydresistantPtriboelectricPenergyPharvesterPusingPelectrospunPPV–FfPUPnanofibersPforP
flexibilityPandPairPpermeabilityePNanotechnologycP2019cPjgcPinlkgh 3.4 11

50 SensitivityPenhancementPinPphotoionizationPdetectorPusingPmicroelectrodesPwithPintegratedPh–P
nanostructuresePSensorsgandgActuatorsgB:gChemicalcP2019cPioocPmhodmik 8.5 11

49 WidelyPTunablePVariablePzapacitorPWithPSwitchingPandPLatchingPMechanismsePIEEEgElectrongDeviceg
LetterscP2015cPjmcPhomdhoo 4.4 11

48 HumidityPsensingPcharacteristicsPofPfocusedPionPbeamdinducedPsuspendedPsinglePtungstenP
nanowireePSensorsgandgActuatorsgB:gChemicalcP2014cPhpkcPjodkk 8.5 10

47 UsingPconfinedPselfdadjustingPcarbonPnanotubeParraysPasPhighdsensitivityPdisplacementPsensingP
elementePACSgAppliedgMaterialsgoamp;gInterfacescP2014cPmcPhghohdn 9.5 9

46 PiezoelectricPandPelectromagneticPhybridPenergyPharvesterPusingPtwoPcantileversPforPfrequencyP
updconversionP2017cP 8

45 LowdTemperaturePSelectivePGrowthPofPTungstenPOxidePNanowiresPbyPzontrolledPNanoscalePStressP
InductionePScientificgReportscP2015cPlcPhoiml 4.9 8

44
FrequencyPUpdzonversionPHybridPEnergyPHarvesterPzombiningPPiezoelectricPandPElectromagneticP
TransductionPMechanismsePInternationalgJournalgofgPrecisiongEngineeringgandgManufacturinggwgGreeng
Technologych

3.8 8

43 FabricationPofPsuspendedPnanowiresPforPhighlyPsensitivePgasPsensingePSensorsgandgActuatorsgB:g
ChemicalcP2019cPiokcPjmidjmo 8.5 8

42 InvestigationPofPinterfacialPadhesionPbetweenPthePtopPendsPofPcarbonPnanotubesePACSgAppliedg
Materialsgoamp;gInterfacescP2014cPmcPmlpodmgl 9.5 7

41 LargedxreacPzrosstalkdFreecPFlexiblePTactilePSensorPMatrixPPixelatedPbyPMeshPLayersePACSgAppliedg
Materialsgoamp;gInterfacescP2021cPhjcPhiilpdhiimn 9.5 7

40 FabricationPandPcharacterizationPofPmonolithicPpiezoresistivePhighdgPthreedaxisPaccelerometerePMicrog
andgNanogSystemsgLetterscP2017cPlcP 2 6

39 –etectionPofPMixedPyTEXPWithPSuppressedPReactionPSpecificityPUsingPTinPOxidePNanoparticlesP
FunctionalizedPbyPMultidMetalloporphyrinsePIEEEgSensorsgJournalcP2019cPhpcPhhnphdhhnpm 4 6

38 IntegrationPofPaPzarbonPNanotubePNetworkPonPaPMicroelectromechanicalPSwitchPforPUltralongP
zontactPLifetimeePACSgAppliedgMaterialsgoamp;gInterfacescP2019cPhhcPhomhndhomil 9.5 5

37 –evelopmentPandPperformancePtestPofPaPZnOPnanowirePchargerPforPmeasurementsPofPnanodaerosolP
particlesePSensorsgandgActuatorsgA:gPhysicalcP2015cPiiicPhdn 3.9 5

36 ResonantdfrequencyPtuningPofPangularPverticalPcombddrivenPmicroscannerePMicrogandgNanogSystemsg
LetterscP2014cPicP 2 5

35 SynthesisPandPbidirectionalPfrequencyPtuningPofPcantileverdshapePnanoPresonatorsPusingPaPfocusedP
ionPbeamePACSgAppliedgMaterialsgoamp;gInterfacescP2013cPlcPpmokdpg 9.5 5
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34 HighlyPsensitivePdetectionPofPVOzPusingPimpactPionizationPinducedPbyPphotoelectronP2017cP 4

33 zarbond–opedPWOjPNanostructurePyasedPonPzNTPSacrificialPTemplatePandPitsPxpplicationPtoPHighlyP
SensitivePNOiPSensorePIEEEgSensorsgJournalcP2020cPigcPlngldlnhh 4 4

32 HighlyPsensitivePcantileverPtypePchemodmechanicalPhydrogenPsensorPbasedPonPcontactPresistancePofP
selfdadjustedPcarbonPnanotubeParraysePSensorsgandgActuatorsgB:gChemicalcP2014cPhpncPkhkdkih 8.5 4

31 xciddsensitivePpHPsensorPusingPelectrolysisPandPaPmicrofluidicPchannelPforPreaddoutPamplificationeP
RSCgAdvancescP2014cPkcPjpmjk 3.7 3

30 ScalablePandPnumberdcontrolledPsynthesisPofPcarbonPnanotubesPbyPnanostencilPlithographyeP
NanoscalegResearchgLetterscP2013cPocPioh 5 3

29 SitedspecificPgrowthPandPdensityPcontrolPofPcarbonPnanotubesPbyPdirectPdepositionPofPcatalyticP
nanoparticlesPgeneratedPbyPsparkPdischargeePNanoscalegResearchgLetterscP2013cPocPkgp 5 3

28 FabricationPofPcarbonPnanotubedcoatedPfabricPforPhighlyPsensitivePpressurePsensorP2017cP 3

27 –efectivePcarbonPnanotubedsiliconPheterojunctionsPforPphotodetectorPandPchemicalPsensorPwithP
improvedPresponsesePJournalgofgMicromechanicsgandgMicroengineeringcP2015cPilcPhhlggk 2 3

26 HighlyPSensitivePFlexiblePTactilePSensorsPinPWidePSensingPRangePEnabledPbyPHierarchicalPTopographyP
ofPyiaxiallyPStrainedPandPzapillaryd–ensifiedPzarbonPNanotubePyundlesePSmallcP2021cPhncPeihgljjk 11 3

25 PatternedPzarbonPNanotubePyundlesPasPStretchablePStrainPSensorsPforPHumanPMotionP–etectioneP
ACSgAppliedgNanogMaterialscP2020cPjcPhhkgodhhkhl 5.6 3

24 xllPPaperdyasedcPMultilayeredcPInkjetdPrintedPTactilePSensorPinPWidePPressureP–etectionPRangePwithP
HighPSensitivityePAdvancedgMaterialsgTechnologiescihggkio 6.8 3

23 zarbonPnanotubesPnetworkPcontactPlubricationPforPhighlyPreliablePMEMSPswitchP2017cP 2

22 FlexiblePpiezoelectricPstrainPenergyPharvesterPresponsivePtoPmultiddirectionalPinputPforcesPandPitsP
applicationPtoPselfdpoweredPmotionPsensorP2017cP 2

21 LowdvoltagePandPlowdpowerPfielddionizationPgasPsensorPbasedPonPmicrodgapPbetweenPsuspendedP
silverPnanowiresPelectrodesPforPtoluenePdetectionP2017cP 2

20 zrosstalkdFreePMeshdEmbeddedPTactilePSensorPxrrayPwithPElectricallyPIsolatedPSensingPzellsP2020cP 2

19 MicromachinedPResonantPFrequencyPTuningPUnitPforPTorsionalPResonatorePMicromachinescP2017cPocP 3.3 2

18 WinddpoweredPtriboelectricPenergyPharvesterPusingPcurvedPflappingPfilmParrayP2017cP 2

17 Threed–imensionalPxxotomyPandPRegenerationPonPOpendxccessPMicrofluidicPPlatformeePIEEEg
TransactionsgongNanobiosciencecP2021cPPPcP 3.4 2
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16 TriboelectricPenergyPharvesterPusingPfrequencyPupdconversionPtoPgeneratePfromPextremelyPlowP
frequencyPstrainPinputsP2017cP 1

15 zoPPdFunctionalizedPTIOiPNanoparticlesPforPHighlyPSensitivePandPReliablePVOzP–etectionP2019cP 1

14
ImpactPIonizationPInducedPbyPxcceleratedPPhotoelectronsPforPWidedRangePandPHighlyPSensitiveP
–etectionPofPVolatilePOrganicPzompoundsPatPRoomPTemperatureePACSgAppliedgMaterialsgoamp;g
InterfacescP2019cPhhcPigkphdigkpp

9.5 1

13 MiniaturizedPVOzP–etectorsPforPMonitoringPIndoorPxirPQualityePKAISTgResearchgSeriescP2015cPhnhdhoo 1

12 SelfdPoweredPWindPSensorPyasedPonPTriboelectricPGeneratorPwithPzurvedPFlapPxrrayPforP
Multid–irectionalPWindPSpeedP–etectionP2020cP 1

11 WOjdMoSiPMixturedyasedPGasPSensorPforPNOiP–etectionPatPRoomPTemperatureP2019cP 1

10 –evelopmentPofPaPHighlyPStretchablePStrainPSensorPyasedPonPPatternedPandPRolledPzarbonP
NanotubesP2019cP 1

9 xPTextiledyasedPResistivePTactilePSensorPwithPHighPSensitivityPinPaPWidePPressurePRangeP2019cP 1

8 TransparentPandPflexiblePtoluenePsensorPwithPenhancedPsensitivityPusingPadsorptionP
catalystdfunctionalizedPgrapheneP2013cP 1

7 FlexiblePandPtransparentPNOiPsensorPusingPfunctionalizedPMoSiPwithPlightdenhancedPresponseP2017
cP 1

6 ReversiblePandPcontinuousPlatchingPusingPaPcarbonPinternanotubePinterfaceePACSgAppliedgMaterialsg
oamp;gInterfacescP2013cPlcPnkmldp 9.5 1

5
IntegrationPofPGoldPNanoparticledzarbonPNanotubePzompositePforPEnhancedPzontactPLifetimePofP
MicroelectromechanicalPSwitchesPwithPVeryPLowPzontactPResistanceePACSgAppliedgMaterialsgoamp;g
InterfacescP2021cPhjcPhmplpdhmpmn

9.5 0

4 FabricationPofPaPnitricPoxidePgasPsensorPusingPmicrowiresPandPbasicPresearchPforPitsPapplicationeP
KoreangJournalgofgClinicalgOncologycP2013cPpcPhgpdhhk 0.1

3 ResonantPFrequencyPTuningPofPTorsionalPMicroscannerPusingPMEMSPactuatorePTransactionsgofgtheg
SocietygofgInformationgStoragegSystemscP2014cPhgcPijdim

2 xdhesionPbetweenPzarbonPNanotubePxrraysPwithP–ifferentPzontactPxreaPMeasuredPUsingP
MicroactuatorePTransactionsgofgthegSocietygofgInformationgStoragegSystemscP2014cPhgcPhkdho

1 –etectionPofPvolatilePorganicPcompoundsPbasedPonPlowdenergyPelectronPscatteringPaccordingPtoP
differencePinPcollisionalPcrossdsectionePSensorsgandgActuatorsgB:gChemicalcP2020cPjijcPhiongm 8.5
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