1845018
‘T‘m (19)‘4’3@&%%%%_%

/l F (2)%AFRAENEA (ADEERH : TWIS4S0ISB

Property (45)/1—}%5 . ‘P%R‘@ 113 (2024) #‘ 06 H 11 E

Office

Q¥ 3H L5k 111143398 Q)¥%Aa 0 PERE 111(2022) & 11 A 14 8
(5D)Int. CL. : CO09K11/06 (2006.01) CO7F5/02  (2006.01)
HIO0K50/80 (2023.01) HI0K85/00 (2023.01)
(BO)ME S : 2021/12/27 % 10-2021-0188257
(TR A: b3l L G~ S5 A MR 3) (dh3) LG DISPLAY CO., LTD.  (KR)
) 5%
(72)3 88 A 22;%48 AHN, HAN-JIN (KR) : 4 & F KIM, GYEONG-WOO (KR) ; & & % JANG,

JI-SEON (KR) ; 4£3% & IM, JOON-BEOM (KR) ; 43 & KIM, JUN-YUN (KR)
(THRIEA 1718
(56) % UK
TW 1641286 CN 110521013A
B¥| Lee, B. M., Kim, J., Yun, G. J., Kim, W. Y., &amp; Mascher, P.
Study on hybrid blue organic light emitting diodes with step
controlled doping profiles in phosphorescent emitting layer.
Optical Materials 86 Elsevier B.V. 2018/12 498-504
FEAR HHME
T RASE A 18R Bl A% 9 #£64 7

(54) & 4%
ABRBER BRI ZARBP L BRI ARE LB TERE
SOEEE 3

—HAKRBEA RO  REEE ZREE  GOIRAES F—HAFr . a8 —
EHRMHE » BAPIRA ERAZBEATHEZE  %F— %"“foﬁﬂﬁ"ﬁ;u‘ﬂ/ﬁﬁ:%t%%ﬁdé’)%
WAL SRR HE  URE ARG > @B F AR > B E RN B%E
REBZE > SE AR A QB ASREBRB R —LEhOs AR - HF o ’Miﬁ

BRMAE P2 B BT E R E R E R E PSR —
i35 FE B te A A 0.5 gkuﬂf o

An organic light emitting diode includes a reflective electrode; a transparent electrode facing the

w
|

reflective electrode; a first emitting part including a first emitting material layer and positioned between the
reflective electrode and the transparent electrode, the first emitting material layer being a fluorescent emitting
layer comprising a fourth compound as a fluorescent dopant; and a second emitting part including a second
emitting material layer and positioned between the first emitting part and the transparent electrode, the
second emitting material layer being a phosphorescent emitting layer comprising a first compound as a
phosphorescent dopant, wherein a ratio of a second emission peak intensity of the phosphorescent dopant
in the second emitting material layer to a first emission peak intensity of the phosphorescent dopant in the
second emitting material layer is 0.5 or less.
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ORGANIC LIGHT EMITTING DIODE AND ORGANIC LIGHT EMITTING
DISPLAY DEVICE INCLUDING THE SAME
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(53]

An organic light emitting diode includes a reflective electrode; a transparent
electrode facing the reflective electrode; a first emitting part including a first emitting
material layer and positioned between the reflective electrode and the transparent
electrode, the first emitting material layer being a fluorescent emitting layer
comprising a fourth compound as a fluorescent dopant; and a second emitting part
including a second emitting material layer and positioned between the first emitting
part and the transparent electrode, the second emitting material layer being a
phosphorescent emitting layer comprising a first compound as a phosphorescent
dopant, wherein a ratio of a second emission peak intensity of the phosphorescent
dopant in the second emitting material layer to a first emission peak intensity of the

phosphorescent dopant in the second emitting material layer is 0.5 or less.
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[0153] HEEMRFIASBI I RIRER 530/ AL FimEs%E 524
DA HER ARG g S22y 0 -

[0154] MBS ARHERAYERER%E 532/ T RTREM 5301 - fEfH
&% g 5320] DL R aE SR S bhy BCRBRY ~ SO BRESMRHIT AR
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[0161] JEREksti{b/E (THE(LfE) SSOLAEESTFT Tr» #%5(LE 55084
SEBETFT Triy AME R 5426 AR FL 552 -

[0162] @B R ATl 552 B EITFT TrRAREM 542075 — Bk
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PUR gm-#-3( APC )& < R Hy—1E PR - (140 > 55— &AR6107] LEAITO/AZ/ITO
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IR ISR RIS — 2 I8 VL E | Lao/Tis ) FIRAR0.SECLAT » (3
SCRTRAEE S00{L 3 e S an A A ES -
[0198] Lok Bt REIER KNS LENER  [HEAEIHE
FNEEE S000YEanEEE N -

[OLED]

[0199) {FE(F& : P& (ITO (7 nm) / Ag (10 nm) / ITO (7 nm)) ; HIL
(BN EEPFI2BUEEY) (S wt%) » 10nm) ; F—HTL (F11EEEY)
20 nm) ; 5—EBL (K 1489(E&% > 15 nm)  55—EML ; 55—HBL (1589
{E&¥1 > 5 nm) : E—ETL (F13M{EE > 10 nm)  NRICGL (FH1389{t&
PIFIL (1 wt%) > 10nm) ; PRICGL (FH11M{E&Fi=l1200E&Y) (15 wt%) »
5nm) ; & HTL (F11HEEY)) : ¥ _EBL (R6AYEE&YNH3 > 20nm) ;
% —EML : &5 _HBL (489{E&%PH1 > 5 nm) : & _ETL (R 13f9{E&Y) -
45nm) ; EIL (LiF > 2nm) ; [&f (AgMg Mg =10 wt%) > 10 nm) ; DL 7&E
&g (A EEY) > 65nm) > LUPROLED -
1. EEgfl
(1) LE#fN (Refl )

[0200] {FRA=8HYLEYIFDL (2 wt% ) F=L1089{LE&HL (98 wt% )
DIF R E—EML (20 nm ) 1% —EML(20nm ) - pL12.5 nmfYEER R E _HTL -

(2) LE#f2 (Ref2)

[0201)] {HRE=209(E&PD3 (12 wt% ) ~ R4V {LE&YPHL (44 wt% )
FI=6MYEEINHS (44 wt% ) LI EE—EML (20 nm ) f155 _EML (20nm) -
LL42.5 nmYEE R —HTL -

(3) LE#f3 (Ref3)

[0202)] {HRE209(EEPD3 (12 wt% ) ~ R4Y{LEYPHL (44 wt% )
FIFOHMEEYINH3 (44 wt% ) LUPREE—EML (20nm) ; DARfEAZFSHI{EE
YIFD1 (2 wt% ) RO 10AY{E&HL (98 wt% ) JZRY S —EML (20 nm) ° 2/27.5nm
HEE PR _—HTL -

(4) L4 (Refd)

[0203] {HAEFSHYEEYFDI (2 wt% ) FFL1069{E&HL (98 wt% )

DI E—EML (20 nm) ; DARERZI66MEEY) (12 wt%) ~ R4 EEY)
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PHI1 (44 wt%) FIZ6EJESYINH3 (44 wt% ) DIFEEEEE —EML (20 nm) ° D/,
30 nmHyEE PSS _HTL -
(5) LE#f5 (Refs)

[0204] {FERA=8HYLEYIFDL (2 wt% ) L1089 {LEYHL (98 wt% )
DI E—EML (20 nm)  DARERF176(EEY) (12 wt%) ~ 409 (EE&Y)
PHI (44 wt% ) FI6HYEESYINH3 (44 wt% ) DIFPEKE “EML (20 nm) ° LA
30 nmHyEE PSS _HTL -

2. gl
(1) Ehafn (Ex1)

[0205] {FERI=8HYLEYIFDL (2 wt% ) F=L1089{L&HL (98 wt% )
LUPEE—EML (20nm) ; DUREAZREVEEYPD3 (12wt% ) ~ Z4W{bE
YIPH1 (44 wt% ) FIF6HI(EEYNH3 (44 wt% ) LIPRYE _EML (20 nm) o
LA27.5nmiEE TP 56 HTL -

(2) B2 (Ex2)

[0206] {FRI=8HYLEYIFDL (2 wt% ) =108 {L&HL (98 wt% )
LUPEE—EML (20nm) ; DUREAZREVEEYPD3 (12wt% ) ~ Z4W{bE
YIPH1 (44 wt% ) FIFL6HI(EEYNH3 (44 wt%) LIPRYE _EML (25 nm) o
LA27.5nmiEE TP 56 HTL -

(3) B3 (Ex3)

[0207] {ER=8HYLEYFDL (2 wt%) =108 {L&HL (98 wt% )
LUPEE—EML (17.5 nm) 5 DURSERAFREVEEYPD3 (12 wt% ) ~ F4H9{E
GYPHI (44 wt% ) FIOHYEEYINH3 (44 wt% ) DAIFERYE —“EML (25n0m) -
LA27.5nmiEE TP 56 HTL -

(4) B4 (Ex4)

[0208] {FRI=8HYLEYIFDL (2 wt% ) F=L1089{LE&HL (98 wt% )
LUPEE—EML (15nm) ;5 DAURSERAZREVEEYPD3 (12wt% ) ~ F4W{EE
YIPH1 (44 wt% ) FIFL6HI(EEYNH3 (44 wt%) LIPRYE _EML (25 nm) o
LA27.5nmiEE TP 56 HTL -

(5) 5 (Ex5)
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[0209] {FERI=8HYLEYIFDL (2 wt% ) FMZLI1089{L&HL (98 wt% )
LUPEE—EML (15nm) ;5 DAURSERAZREVEEYPD3 (12wt% ) ~ F4W{EE
YIPH1 (44 wt% ) FIF6HI(EEYNH3 (44 wt% ) LIPRYE _EML (30 nm) o
LA27.5nmiEE TP 56 HTL -

(6) Ehif56 (Ex6)

[0210] {FERA=8HYEEYFDL (2 wt% ) =108 {L&YHL (98 wt% )
LIPS —EML (20nm) ; DAREAZREVEEYPD4 (12wt% ) ~ F4W{EE
YIPH1 (44 wt% ) FIF6HI(EEYNH3 (44 wt% ) LIPRYE _EML (20 nm) o
LA27.5nmiEE TP 56 HTL -

(7) Ehf7 (Ex7)

[0211] {FERA=8IVEEYFDL (2 wt% ) FM=L1089{L&YHL (98 wt% )
LIPEE—EML (15nm) ;5 DAURSERAZREVEEYPD4 (12wt% ) ~ F4{EE
YIPH1 (44 wt% ) FIF6HI(EEYNH3 (44 wt% ) LIPRYE _EML (30 nm) o
LA27.5nmiEE TP 56 HTL -

[=(16]

[0212]  #fpA01609(E&4) TRef PDI, ~ s1769{ESY) TRef PD2 -
A2 (LIP3 « LR 2L EYIPD4 - MR BRI E (hmax) LIRS
ISR B E —2 GRS AVEEE T La/lisy » AEHIAFEL » BE4F - F16H9(E
&%) "Ref_PD1 | AIF1THY(EEY) "Ref_PD2 | EYPL CEEFH ) Seth 5 mp:
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B 7ARME7BH - =28 b E&YIPD3MIZ 209 L & Y/PDARIPLIEE 73 HI R A EI8 A
FIEI8BH » F8HY{LEYIFDIHIPLYEEE R AR 9T -

[0213] $pALEE B2 25 DIR B 122 789OLED H 51 F iV 48 e fg
"PD | - RO EHOLERAVES RN R R LR EE AT S — 3 tIEsa TR
B "Lu/liw, ~ £—EML (EMLI) HYRRZSEIER & (F—2RiER &) BE
—EML (EML2) By K& tE ) & 273 " Akmax = Amax (EML2) - Amax
(EML1) , ~ £—EMLAYE—EEtl ~ 5 _EMLAVE _EER2 » £—EFEHE
EFEHIEEE T2, ~ AR _HTLIERE " tyn, ) FIAER2 -

[0214] CHIELLERNE5DIREHH11 27 rYOLEDAYEE R » B > 5B
BHERE (V) ~ 52 (cd/A) ~ BEEFEE (CIEXFICIEyY ) ~ BEE$5% (blue index »
BI > cd/A/CIEy ) DAKEdn (T80) » GHIFAFR3 -

[Z=1]
P R S

Ref PDI | 490 0.70
Ref PD2 | 481 0.95

PD3 460 0.50

PD4 458 0.40

[3%2]

PD Lo/l | Akmax (;Iln) (Ifn) (/2 EELLS

Refl i i i 20 20 1 125
Ref2 | PD3 0.5 i 20 20 1 425
Ref3 | PD3 0.5 1 20 20 1 275
Refd | Ref PDI | 07 31 20 20 1 30
Ref5 | Ref PD2 | 095 | 22 20 20 1 30
Exl PD3 0.5 1 20 20 1 275
Ex2 | PD3 0.5 1 20 25 08 | 275
Ex3 PD3 0.5 1 175 | 25 07 | 275
Ex4 | PD3 0.5 1 15 25 06 | 275
Ex5 PD3 0.5 1 15 30 05 | 275
Ex6 | PD4 0.4 1 20 20 1 275
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Ex7 PD4 0.4 1 15 30 05 | 275
[%%3]
v cd/A | CIEx | CIEy BI (Tfr())
Refl | 600 | 142 | 0.36 | 0054 | 264 | >1000
Ref2 | 610 | 296 | 0.37 | 0055 | 544 100
Ref3 | 580 | 200 | 0.37 | 0055 | 364 190
Ref4 | 600 | 211 | 0.118 | 0.125 | 169 190
Ref5 | 620 | 218 | 0.120 | 0111 | 197 220
Ex] | 620 | 217 | 0135 | 0054 | 398 200
Ex2 | 630 | 229 | 0136 | 0053 | 429 210
Ex3 | 620 | 228 | 0136 | 0053 | 430 210
Ex4 | 590 | 228 | 0136 | 0053 | 431 230
Ex5 | 610 | 216 | 0136 | 0052 | 415 270
Ex6 | 580 | 212 | 0138 | 0049 | 432 150
Ex7 | 580 | 211 | 0.139 | 0047 | 452 300

[0215] 3 FR - P —EMLAISE " EMLZ 83 E 2 Ref 1HY
OLED B A{EEeeR (52 ) AMREEEFEE - 55— hH - s —EMLAISE
EMLZ i3t ~ Ref2HYOLED A K& a7 -

[0216] HfEE—EMLEBDEECE S EMLZ 831 fE ~ Ref3HY
OLED E/AHEHERIZHERCR ~ REDHEBANES a7 -

[0217)] {ERef4FIRef5HJOLEDH - {E Byl 24 e fEiVEE —EMLEYE BLh
TE Bye 3 t/EHYSE — EMLE SEAT(E R BN ERARA YIS - b3 eAeySE —
g 5 T B SO AR HY 3B — RIS R BV EE(E | Lao/lw s AR S —EML

(EMLI1 AV R # iR f 5155 EML(EML2 RV R RSB £ 2 7% Almax
= Amax (EML2) - amax (EML1) | Aimgfe ASIHRIHIE R - [NIEE > Ref4FTIRefS
HYOLED E A (RS (A F5 %L -

[0218] #EEx1ZEEx7HJOLEDH » {E B3 g HYsE “EMLE MLl
FyE 63O C/ERTE— EMLE SET(F R B IHERAGMAYISHE - b3 eienyss 3%
Sl TR B SO CREHY S — 3 R tESREHYEEE oo/l JLAR 55 —EML(EMLI )
MY R elER R B15E _EML (EML2) HYf REOtIER £ 27 T Abmax =kmax
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(EML2) - kmax (EML1) ; i@ ASE RIS bR (F: - (AL > Ex1 %2 Ex7HJOLEDYLEE
B - o - BRI - BaEBNSEa T nEHES -

[0219]  534h » FEEX2 ZEXSHIEXTHJOLEDH » { Byt E LB iy E —
EMLELRE R HAE Ry e 88 BRI —EML » [N L —548 5 1 OLEDAYHFHA: -
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