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RERER : Perovskite LEDs: High Efficiency and High Brightness

\

}Eﬁﬂiﬁ = . Solution-processed light-emitting diodes (LEDs) are attractive for
applications in low-cost, large-area lighting sources and displays. Organometal halide
perovskites can be processed from solutions at low temperatures to form crystalline
direct-bandgap seminiconductors with intriguing optoelectronic properties, such as high
photolumescence yield, good charge mobility and excellent color purity. In this talk, |
will present our effort to boost the efficiency of perovskite LEDs to a high level which
is comparable to organic LEDs. More importantly, organic LEDs are difficult to maintain
high efficiency at high current densities due to their excitonic nature and low charge
mobilities. Low temperature solution-processed perovskite LEDs demonstrate
remarkably high efficiency at high current densities, suggesting unique potential to
achieve large size planar LEDs with high efficiency at high brightness.

References: 1. Adv. Mater. 2015, 27, 2311; 2. Nat. Photonics 2016, 10, 699; 3. Adv.
Mater. 2017, 29, 1606600; 4. Nat. Comm. 2018, 9, 608; 5. Nature 2018, 562, 249

PABRN : ERTAREHMRZRERK , S, #8 , BERALEEES




REE. 2009 FEUHAZCEFLRERETF . LEETWVREFAR
RTINS =Y BB Fe P E TEERRUAT THR. T
fREMEE T SYCRARNEM LB EGRRT  BRTEIANTIRE (OLED)
B REREGER ; BN SSERR | RIETHSATHFE
TR RSB AL RIB R HARS HRERIRFIBIE | B sHEEIHE T Z2e)
1, ST EAANMETIENBTRMES ., TEREZ S AREE Nature,

Applied Physics Letters ZfERIRY SCI 183X 20 R , SRIFINEEERI 6 I, AT
AW RERLEEFEREIN 1 T, RIBEEER (US7443093 , E5—RBAA ) 3818 OLED
ErEREBEMES—E  BRTHEAMZHN—MEREOR , BLmmiznL

OLED &R iZXH.

FHERE 2

£

A

% A L,'
W
RERR : TRIBRHSAAET  TIRR  BS

RERE | ETREFSRNRERS TSRS

RERE | METRAREEN. THIWREBETREHIEERME, TEte
HEGESBER LA AR, EIRSRIOFME. &R EER8. B8R,

Efr. ENFREER ZNARR. 55l EMEREEFRE FIRER
KR RUEATFEEFAIARNACEEELRAANIREEHBEEAMINEEN
HEIIR. REWREAINGM. EFR. BB, JIESERMERSINRER
ERIMARET iZXE , FERHRASHIERRNRLAARAENZ—. REFSK
PeoRR R TR RIIEN R ERE | BEEMRAERMRE | FEXIRSEH |
BB EEN BRI IRRALFREE T REFESHRPRT R R L e



EEVSRIEB D TARAR | BIERITAAHIRIE RN ENIERERE.
FHEFUEERSE TR E R T ARSI E - B — AL ER R AR
.

PMABIN : 1976 F 8 B, FERFIHESHHARIHRR | BLESIT,
FNHEFEEIRGE. 1999 FELTHITBEAFIRFTFA , 2003 FEFERZF
RARKFFREETZAI. 2004 & 2 B-2013 £ 2 B BIESEEAE. BAE
MARIARAT. EERIIMNAFIAR PRI RNt E e LI = N BRI
TAE. 2013 FINFRIGH S REERERSTINETIF, KEINE R4S
SRR SREFZEERERIAZR TE /25 TE Chemical Society Reviews, Advanced
Materials, Nano Letters ZEFRMXEEHERTIAZR SCIITRIE 230 Ris , FTARZRAIX
B35 | BT 15000 K , 18I H 18809 70, ERFMBFEFELETE 28,
RHVBRIERAENTRIN. SREERNEEFRFES. HEMLHHLTHS
AT FUFHILRBTFERERERE, FIEHRIFRATER. FEM
MRFERERA—FRE, WEREERUF2ET. FEMHARFSES
AR ZANHFF) Nanoscale Research Letters ( SCI W= ) BIFE 4% . Journal of
Semiconductors Bl 4w,

FHERE 3

225 | FRrKE , ¥R, 8BS
REREE : “HEREEOEIRUSTIRRR
REHE  (FAEARERRNFHE SR, TESEREUENENES
MFE , AFEEBFEREEARE  MERHMBZEREHERE | HefwEn



B SRET AERE T , R sCIER . Ko ZHdESEmRMAY
AITEBEARAMEF I I EERE | AEERR. BRI, s LB ESMRAIS FREE
TEM, MRS URCETESERICIITOLERCSEMRHRE | Nl
FE, HazEOh. YIEFRMESERER 7 SHEELESBRAITE
EIZ=ICHRE , FHFI AR TESC 7 S B Frogaiert.

PMABN : FREAFSFERERR SO SETA" iHRIANES | 15
B "WEIAZ". 2009 FARENFINRAEFNEERESRAR |, 2013 FF#H
IR ENT KZEYPIRRFFSEEEAT , 2013-2017 FEAEFTIIRES KFYIRRENE
IEEEHRIANE | 2017 FIMAFRREAFES . TENFREMREFFEE

FEHWR , ERALE. BHES 4IRS SR s S S T SR
REITRAR.
SRR E 4

BRERIS - PRIESIRRT  #0% |, 18S

REER : ETHRRF SRR CERNES

REHE  TFsk , TR BT RIS AR T 2T, 48
EEFEHIRAVASER | —HEESAMRIN MoS2 , Wse2 EEBE—ERERIHE |
(EEA LA Z TR crEss Mt ( @it MURRTRAES ). R4
MHRSERN AR ERESEARERR , XHHAMS | Rk , BETE.
BADRBEBTI 4 SRR CRERHIRT 7T REIRIRER | BSaangit. &)
BN AEEIE—LHE | SRR ETERNSREF L EE
HBFAIMERE. (FA—FMTERECERERY | RIRCRIBECEE. MGEM



BEIFEEENNA  XERIIEESRIHE G SRR SRS ENR
BSRMMTRNEHTOR,. BRNANES _HRINERBASHIIERNSRS
M) GeSe 5 GeAs FEMRIFRMHNEN IR CERUMRE , FERNKERMNETL
XBEFITHIMX |, XEFPAFEIERE 808 nm HOIEIRIILI SMNX SRR IERE,
PMABN - FEREZRESAARARR. #S , PERFRAZ RIS,
2005 FFEARIEVFEINAS | 2010 FF 7 BFHRERERUFHRIRES ST
iz, 2010 F 8 HE 2013 F 8 B , EAZFIANBIRAFME /ST, 2013 F
9 BE 2015 5 1 B , RS AIIRAFENEHIR. 2015 F 2 BEIE , AikH
ERER "BALTK" , 2016 FERENFESFRFES. KIPNEHEREFS
e ( EBRREHRTFRIN. DFRIE ) IIFIEREDECHEINRERS AR
T, 125B&kR SCIEX 110 £ , BIELUBIMESE—FETE Nat. Commun.;
Adv. Mater.; J. Am. Chem. Soc.; ACS Nano; Adv. Funct. Mater. ZFEA A FRFARNIEX
60 Z,

Htt52€xR

MR - ARAFHEFRIFSTEFRERK 208, 3%
(RiREE : FRAFMIEFGRK , 208, 3%

R 15 : SEEMEFFhuHB MR | #0% | 8%
BiEX : EREEAT  #R , B

2 g mEERAEYIESR , #0R , B%

SR : PRIB DIERAYIEARET , HRR , 58

EM : MERAFREFRIFESTRESE 20X |, 5SS

FEF . PRI DERAYIERARET , ARR , 58

B - PRBEFSART , IRR | 8BS

FRETLRMESHE T TEYMR
201949 A 1 H



