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471 Ae5EES Alg3(tris(8-hydroxyquinoline)aluminum),  Balq(Bis(2-methyl-8-quinolinolate)-4-
(phenylphenolato)aluminium), Bebq2(bis(10-hydroxybenzo [h] quinolinato)-beryllium), BCP(2,9-dimethyl-
4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-diphenyl-1,10-phenanthroline), TPBI(2,2 " ,2” -(benzene-
1,3,5-triyl)-tris(1-phenyl-1H-benzimidazole)), TAZ(3-(4-biphenyl )-4-phenyl-5-tert-butylphenyl-1,2,4-
triazole), NTAZ(4-(naphthalen-1-yl1)-3,5-diphenyl-4H-1,2,4-triazole), NBphen(2,9-bis(naphthalen-2-yl)-
4,7-diphenyl-1, 10-phenanthroline), 3TPYMB(Tris(2,4,6-trimethyl-3-(pyridin-3-yl)phenyl)borane),
POPy2(Phenyl-dipyrenylphosphine oxide), BP4mPy (3,3 “ ,5,5 " -tetral (m—pyridyl)-phen-3-yl]biphenyl),
TmPyPB(1,3,5-tri[(3-pyridyl)-phen-3-yllbenzene), BmPyPhB(1,3-bis[3,5-di(pyridin-3-yl)phenyllbenzene),
Bepq2(Bis(10-hydroxybenzol[h]quinolinato)beryllium),  DPPS(Diphenylbis(4-(pyridin-3-yl)phenyl)silane),
TpPyPB(1,3,5-tri(p-pyrid-3-yl-phenyl)benzene), Bpy-OXD(1,3-bis[2-(2,2 ~ -bipyridine-6-yl1)-1,3,4~
oxadiazo-5-yllbenzene), BP-0XD-Bpy(6,6 ~ -bis[5-(biphenyl-4-y1)-1,3,4-oxadiazo-2-y11-2,2 “ -bipyridyl),
TSPO1(diphenylphosphineoxide-4-(triphenylsilyl)phenyl), 2 TPBi(1,3,5-tris(N-phnylbenzimidazole-2-
yDbenzene) & o|Folzl o RFE HEE o] g} o] dQl, HEHATIOE whg tsFo] Al
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A7) dF=E AFE A= (indium tin oxide: I1T0), SF L HEIZAFO]=(fluorine tin oxide: FTQ), <SFE]E
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Al 9 3ol loj A,

471 L3545 T mCP(N,Ndicarbazolyl-3,5-benzene); PEDOT :PSS(poly(3,4-
ethylenedioxythiophene):polystyrenesulfonate); NPD(N,N “ =di (1-naphthyl)-N,N “ -diphenylbenzidine);
poly-TPD(poly(N,N" Bis(3-methylphenyl)-N,N ~ -diphenylbenzidine)); DNTPD(N4,N4" —Bis[4-[bis(3-

methylphenyl )aminolphenyl]-diphenyl-[1,1" -biphenyl]-4,4" -diamine); %  TAPC(1,1-Bis[4-[N,N " -Di(p-
tolyl)AminolPhenyl]Cyclohexane); & o]FojZ oz HE MulgE o= &} o]4el, #HZHAFlo]E wgrlo]
Q=S AZY.
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Al 9 ol SlofA
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84S M7= Aol e vk, 22HQl vEo] hed dojelE "adols o] HeRA Rl 7
= TA(E, 20E "Al, A5 de 43 dZ2 "Ael 2 2dFeR A5 e AR)es 8 =Y,
=9 B HIESY 585 JhsstA o =7, dojYE A AlES A aol dAE] 7] Wi nasE
deolels fgaEgels AAsts Zlo] Tast, &5, &7k e wod A8 F e dollE "daEd ol
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dgAeltt, A vaEdo] 7] wde F78tal, nadolw ustde] Y fojy s W thole=

=S Al ST (WEX A 2 (FWHM) <20 nm)E Yepla, B s 2488 4 d=
S(HW 100 %) 2 A¥E &£FA4 7)dk A Zlo] JhEsly] uliel FAx &
FAES Yepdt, Aoy, slZ2 22710l E Wb tho] @ = (Perovskite LED, PelLED)+= Zuhd
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é_]: — [}
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g, FEEdt W Ax e wHow, A gl Aals WSk PeLEDO] 9% A m&(EQE)ol #AZ of
23.4% 2 21.3%0] Egd@ o), fREe] ol At 29 IY WPoR AFE @A HRB A AdtelE YA
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B8, GREFOR o|Folx FOoRBE Ay ol shile]i, AY] X izl o]ed 4 9t}

o714 A7) AstrEEsEL Alg3(tris(8-hydroxyquinoline)aluminum), Balq(Bis(2-methyl-8-quinolinolate)-4-
(phenylphenolato)aluminium), Bebq2(bis(10-hydroxybenzo [h] quinolinato)-beryllium), BCP(2,9-dimethyl-
4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-diphenyl-1,10-phenanthroline), TPBI(2,2 " ,2” -(benzene-
1,3,5-triyl)-tris(1-phenyl-1H-benzimidazole)), TAZ(3-(4-biphenyl)-4-phenyl-5-tert-butylphenyl-1,2,4~
triazole), NTAZ(4-(naphthalen-1-yl)-3,5-diphenyl-4H-1,2,4-triazole), NBphen(2,9-bis(naphthalen-2-yl)-
4,7-diphenyl-1,10-phenanthroline), 3TPYMB(Tris(2,4,6-trimethyl-3-(pyridin-3-yl)phenyl )borane),
POPy2(Pheny1-dipyrenylphosphine oxide), BP4mPy (3,3~ ,5,5 " -tetral (m—pyridyl)-phen-3-yl ]biphenyl),
TmPyPB(1,3,5-tri[(3-pyridyl)-phen-3-yl]benzene), BmPyPhB(1,3-bis[3,5-di(pyridin-3-yl)pheny!]benzene),
Bepq2(Bis(10-hydroxybenzol[h]quinolinato)beryllium), DPPS(Diphenylbis(4-(pyridin-3-yl)pheny!l)silane),
TpPyPB(1,3,5-tri(p-pyrid-3-yl-phenyl )benzene), Bpy-0XD(1,3-bis[2-(2,2 ~ -bipyridine-6-yl)-1,3,4~
oxadiazo-5-yl]benzene), BP-0XD-Bpy(6,6 ~-bis[5-(biphenyl-4-yl)-1,3,4-oxadiazo-2-y1]-2,2 ~ -bipyridyl),
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TSPO1(diphenylphosphineoxide-4-(triphenylsilyl)phenyl), 2 TPBi(1,3,5-tris(N-phnylbenzimidazole-2-
yDbenzene) 2 o]Foj3 FoRHE MEH oj sl oY F U,
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poly=-TPD(poly(N,N" Bis(3-methylphenyl)-N,N ~ -diphenylbenzidine)); DNTPD(N4,N4" —Bis[4-[bis(3-
methylphenyl)aminolphenyl ]-diphenyl-[1,1" -biphenyl]-4,4" -diamine); %  TAPC(1,1-Bis[4-[N,N~ -Di(p-
tolyl)Amino]Phenyl]Cyclohexane); & ©]Fo{Z # O 2HE AEE o] 3} o|Ad 4 Ut}.
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TAZ(3-(4-biphenyl)-4-phenyl-5-tert-butylphenyl-1,2,4-

NBphen(2,9-bis(naphthalen-2-yl)-

Balq(Bis(2-methyl-8-quinolinolate)-4-
3TPYMB(Tris(2,4,6-trimethyl-3-(pyridin-3-yl)pheny!)borane),

(phenylphenolato)aluminium), Bebq2(bis(10-hydroxybenzo [h] quinolinato)-beryllium), BCP(2,9-dimethyl-
TPBi(1,3,5-tris(N-phnylbenzimidazole-2-
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DPPS(Diphenylbis(4-(pyridin-3-yl)phenyl)silane),
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o EFES 120 Cold 1 ARF T Wy ARF o ol=Z E7lelAM 180 T2 7tEEi. A7)
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