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PerovskitelightＧemittingdiodesbased
onspontaneouslyformed

submicrometreＧscalestructures

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
AcademicianHuangWei(黄维)andProf．WangJianPu(王建浦)attheInstituteofAdvancedMaterials
(IAM),Nanjing Tech University (NanjingTech),recentlyreacheda milestoneinperovskitelightＧ
emittingＧdiodes(LEDs),demonstratingarecordexternalquantumefficiency(EQE)of２０．７％,whichwas
publishedinNature(２０１８,５６２:２４９—２５３)．

SolutionＧprocessed organometal halide perovskites have received considerable attention in LED
applicationsduetotheirhighphotoluminescencequantumefficiency(PLQE),goodchargemobilityand
excellentcolourpurity．However,thedefectsandleakagecurrentassociatednonＧradiativerecombination
inthreeＧdimensionalperovskiteslimitthedeviceefficiency．Previously,theydevelopedmultipleＧquantumＧ
wellperovskiteswithhighPLQEof~７０％andgoodfilmuniformity,resultinginhighperformanceLEDs
withEQEofupto１１．７％ (NaturePhotonics,２０１６,１０:６９９Ｇ７０４)．However,asotherplanarLEDs,most
ofthelightgeneratedfromtheemittersistrappedinthedevice,whichfurtherlimitstheefficiency．The
traditionalstrategiesto enhancelight outcoupling efficiency of LEDs usuallyinvolve complicated
fabricationprocesses,andcandistortthelightＧoutputspectrumanddirectionality．

TheirgroupdemonstratesasolutionＧprocessedsubmicrometreＧscalestructuredperovskitetoefficiently
extractlightfromthedevice．Itpossessesarandomlydistributedstructure,whichcanretainwavelengthＧ
andviewingＧangleＧindependentelectroluminescence．Theseperovskitesareachievedsimplybyintroducing
additivesintotheperovskiteprecursorsolutions．TheperovskiteLEDexhibitsahighEQEof２０．７％anda
highenergyＧconversionefficiencyof１２％atahighcurrentdensityof１００mAcmＧ２,whichapproachthose
ofthebestＧperformingorganicLEDs．

ThisfindingsuggeststheuniquepossibilityofsolutionＧprocessedperovskiteLEDstoachievehigh
efficiencyelectroluminescenceathighbrightness．

Figure　(a)SchematicdiagramoftheperovskiteLED withthesubmicrometreＧscalestructure．(b)Characteristicsoftheir
perovskiteLEDs．(Nature,２０１８,５６２:２４９—２５３)


