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SAENRERELX SN AN R LR

BR G
[0001] A8 S s BRI, Fr a2 8 B — R AT 7S B AR IR SR AL S P A B £
Kottt

HRHEAKR

[0002] ALK LR (Organic Light Emitting Display, f&i#ROLED) & Ay 24 1) ~F
RO Ay, 5 W A% (Liquid Crystal Display, fR#RLCD) AHLL , HA M. B R MA. +
ROt KOG ESE AT i AR W RLTE PR BB FE /D IR B AR L AR RV 78 L AR
7 LR RO ER R AT M R SR A AR B T AR SRR ORI

[0003] AL FUAICEAF I K AR 3 T AT A AL BURO GBI 5 o AT B
JeRPEL AL B IR A LU R AL A VAR IN T ge 4, Al 28 P B ieiR i U7
VEAEATAT B2 AR b RBE s A 1L S5 A ) 22 e MRS W] AR 70 1 S5 A BT BB MG 52k
H VAR AR PR AUREBE L ROt S S PR BE , (RS B TR KA et 2 1)

[0004] A HLHL UG I A FE R & 22 HLAF SRR RE o A8 5 i B (R A0 70 1Y
B AT EEN A SRR 22, AL SR b B L BE T, R T B AR
FHB BRI 10 R38R o Oy ) B A HL R BUR G A A2 S FH Jy T 1A B SR, 0 A5 v IR A AL R
HAL i Y N % A T B8 77 22 10 R HE o k25 AT ) To 8 1 5 M %0 8 2 437 o 38 In 4 14 LA LI
(£ E , IF BAEA R R A VLR A B 844 2 B0 ana 1 Zhee A4k aT DL 2 L 5~ B Al
TEN A B D REARE AT DL 2E 25 SO BHARTE N , 47 B AR} AT DA 3 LA () 15 %60 , A3 A4 1 0]
RE S B PE 4 L B0 7 TR B R FH o B ORAE A DL BUR O A B, o B ) 25 R B 1)
KOG BHE ZLA B 5 AR Th SE AR AHTTEC ) B Y o PR , R 07 75 i K A B BURO G 2
38 e AR S T DA S S M AR R BE R 45 3L, XA S AR R & P s 1
[ Dhse A Rt 1 AR R AL ATk o

ZARE
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[0007] A ALE H Tk R F N6 60/ AN &5 2075 25 il S50 R 3-80 Y 75 20 75 25 - Btk J
BN ~A01 Bg I R e Ja 5
[0008] Mi%HLi,Na,Cs.
[0009]  #—D0y, Fridal (1) BRI SAE A G2 54, Hob s
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[0010] A3 [ - HHEWE A L W MpR A L W0 S | R J IR WA I | 2 IR AR R | 2 I DRI I | 2 -
Wy B | TR TR AL RO | S RURE TR VBRI IR (R A PR =R TR
B4 0k IR I L 2 2 DR 4y A SRR e R BN 2 i , 2R B AR 02 L I B AR
R W BRCA 2R 2 IR AU 2R 0 L TR IR A e B Q) S L SR IR B A S 0 Lo
A AR 8 2 = 30 2 e A 0 5 P e B 2 e e AR R I i R L B
PR IR L = 2R R IR IR IR 2 L SR IRy 2 L FEIFIE NG 22 L AU SR IR LI 2 L SEIF 34
IR pEdE BRI TR R IR ek T L 20 TR SR TR T S TR T A I -
Fe—1-T1 5, 2-F A1 TT A PR L AR IR AR R R A IR L
A8 22N NP 37 e NZ AP NP N P ST w7 ) -3 NP N7 37 m e N7 NP 37
CAE.

[0011] Lk, Brik =X (D o N BAR AL S B LR 4544 -
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[0015] Q

SSVUE = QS
f@ R

%jo a, @qd%@* £
e

N

p-ag P- 41

NLi* =N

gs iﬁ

P42 P-43 P-a4 P-45
[0016] AT 3t , A% WY F9 45 AL PR B0 e 48 e P AR R A A 2 BT S AR TR0
HEEY.
[0017] 33 (), A% WK A WL B0 6 B8 1 1A L (6 J2 AT P N 2 A IR A
W S AR AL A0
[0018] M4 A W FK 57— 7 1T $R0t T — b L, 2 ML AL I AR T SR B
(00191 HRHE A WIHK 57— 7 1T 400 T — Fh AL, 1% TR IR AR Wi SR 3 B
[0020] WA AR B S — 7 T $RAE T — P 3%, R 3R 10 S R A4 AR W () o
BE
[0021]  ARKRARIA s8R T
[0022] A WHRAE I Lk A AT LU T ML B0k B0 v T A2 R FEEN R

BN

[0023]  HL A S 7 AL AT A 5 B (1 1 Y 5 1o AN A Jle oS AR o B P 2 ) B A T TR 45 1
LA R S 7 QR AR I REAT 3 0 Ul W AR

[0024] AR HIFRAE T A WL BUROE AT S BATIZA N BUR R Bon B E 2 A AL
RS S A AR AN EAR R R W)

[0025]  [RIIS AR BHRME T — B S A7 AR W] Bon B B A AL FHLRIF L.
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[0026] A B4R LA AL AW T DU T- A WU BUR GBI T 2 A FaE
[0027] Sy ¥ BEINVEA MU EH A B, N 0K 51 28 B BAR S A RO AR K B
ITHE— IR

[0028]  sjiafs) L (AP 11H) A ik -

[0029]

M-1 P-1
[0030] W) ARM-1 (1) A R
[0031] 5002 F =R, AEZ RS IR H R ERER £h25 ¢ (0. 16mol) , =FUIHEH £
55T (0.0387mol) , FHR A 190°C R BL1 2/, SR fE 22 18 I N 40 2 FFN N- AL 2, Bt i , 2
T 180°C e BL24 /N o B 22 %35, N T00ZEFH 7K, 45 4F: , 1o 849 20 8 44 o 1 BT 45 21 1 [ 44
NB100ZEFH5 % FIBR BR S BNTA , EHE 1N, 3 98 o 47 B 43 21 16 [ 4R I N B 1002 7+ 2. 18
o, PR LN, S8 o BT AR BB AT 5, TN R IRSEHUES , 412 C R A 24/ M), 4
FEBOM A 1 B b i3 38, T8, 43 B M- 1 s 543 . 850, i #824.52%
[0032] %45 2 M- L7 s i AT 1 BTREA U, 43 207 5 ¥m/e : 400
[0033] X152 1) XML 7R 7= AT T on R 40, SEME % (C,74.775H,3.99:N,21.04) ,
THEAE (C,74.90;1,4.03;N,20.99) .
[0034]  fLAMIP-11) A R
[0035] 10027 =, B MR, IIA20Z T 1, 4- —FH N, 0. 550 RM-1 iR b &9
(0.00125mo1) , Imol /LI AL BRVE W 2. 52T, FIIEFEA0/NKF o 198 , Fr 1 20 i ] 4 15 %0
AR 100°C FRE T8, 23R P- 1~ LA 100, 3978, U %76.9% .
[0036] X132 1) P-1FraR ™= AT T om0, SE{E % (C,73.57:H,3.68:N,20.60) ,
HHEAE (C,73.89;1,3.72;N,20.68) »
[0037]  szjtafs|2fk & 4P-2.P-5.P-7.P-12.P-13.P-14.P-15.P-18.,P-19.P-20.P-21 .P-
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24.P-25.P-26..P-32.P-33.P-34.P-35.P-36 .P-42.P-43.P-44 .P-45[{] & ik

[0038]  ZHEALGWIP-LHI G BT 1 o A () 2R FR R & 1 5k 46 il AH B2 1) 5 A B3 Jo A R
S Eh, A T A P-2.P-5.P-7.P-12.P-13.P-14.P-15.P-18.P-19.P-20.P-21 .P-24,
P-25.P-26.P-32,P-33.P-34.P-35.P-36.P-46 .P-47 .P-48.P-49, i & AL &M T2 D 45

RUF:
[0039]
. HHAE (%) SR (%)

G ¢ | H 0 N S c H 0 N | s
P=2 64:55 | 2.95| 0.00| 30.89 0.00 | 64.70| 2.96 o.oo| 30.69| 0.00
P-5 72.99| 3.24| 0.00| 22.53 0.00|| 73.17| 3.24| 0.00| 22.55 0.00
p=7 55.35| 2.20| 0.00| 40.70 0.Q0 ) 55.28 | 2.19| 0.00| 40.70 0.00
P-12 79.78 | 3.84| 0.00| 16.00 Q.00 78.94| 3.84| 0.00| 16.04| 0.00
P-13 69.37| 3.30| 0.00 26.24 0.00 || 69.41| 3.30| 0.00| 26.14| 0.00
P=14 77.33| 6.84| 0.00| 14.62 0.60:f 77.346| 6:85| 0.00| 14.58 0.00

[0040]
p-15 79.11| 6.95| 0.00| 12.87 0.00 | 79.10| 6.96| 0.60| 12.82 0.00
p-18 78.20 | 4.00| 000, 17.10 0.00| 78.05| 3.99| 0.00| 17.05 0.00
P19 78.20.| 4.00| 0.00| 17.10 0.00) 78.27| 3.99| 0.00| 17.09 0.00
P-20 72.92 1 3.19| 6.33| 16.64 0.00| 72.61| 3.19| 631 | 16.68 0. 00
p-21 68.56| 3.00| 0.00| 15.64| 11.94| %8.23| 3.01| 9.00| 1558 | 11.98
p-24 76.33| 3.13| 7.09| 12.42 0.00| 76.57| 3.13| 7.10| 12.37 0.080
pP=25 71.26 | 2.92| 0.00| 11.59 | 13.27| 71.11| 2.93| 0.00| 11.62| 13.07
P-26 76.33| 3.13| 7.09| 12.42 0.00) 76.51| B.13| 7.09| 12.40 0.00
p-32 78.61| 2.83| 6.41| 11.23 0.00] 78.58| 2.83| 6.47| 11.21 0.00
P-33 73.85| 2.66| 0.00, 10.55| 12.07| 73.55| 2.65| 0.00| 10.51| 12.08
P-34 79.60 | 4.37| 0.00| 15.19 .00 79.43| 4.36| 0.00| 15.16 0.00
p-35 82.62 | 3.73| 0.00| 12.94 0.00| 8222 3.72| 06.00| 12.92 0.00
P=36 | 82.62| 3.73| 0.00| 12.94 g.00) 8278 3.74| 0.00| 12.94 0.00
P=42 65.88 | 7.86| 0.00| 24.26 0.00| 65.75| 7.83| 0.00| 24.22 0.00
P-43 70.73 | 7.84| 0.00, 19.80 0.00) 70.93| 7.81| 0.00| 19.82 0.00
p-44 59.54 | 5.77| 0.00| 32.05 0.00) 59.36| 5.76| 0.00| 31.93 0.00
p-45 72.08| 8.42| 0.00| 18.01 0.00] 71.83| 8.43| 0.00| 17.97 0. 00

[0041] =it 451 34k S 4P-381H A ik

[0042]  ZREAAYIP-LIKG BT 1 Horb B S A B B A R S A AN, B T A
¥pp-38.

[0043] X452 1) xUP-38FT 7R = b 34T T Juz o b, SEIME % (C,71.055H,3.60;5N,
19.81) , #5048 (C,71.08;H,3.58;N,19.90) »

[0044] st 544k S 4P-3910 A K

[0045]  ZREAAWIP-201)G T2 1 Horb B S AU B B A R S A AN, B T A
YIP-39.,

[0046] %43 B 1) ZAP-39 By 7~ 7 it BEAT T o0 8 A B, SKlME % (C,62.055H,2.75;N,
29.46) , 15 (C,62.12;H,2.84;5N,29.63) .

[0047] szt 554k S 4P-401 A Rk

[0048]  ZHAAWIP-LIMA BT 2 K Horp A A B e SR R B B 56, & i T A&
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P-40.

[0049] X145 2§ 2P-40 T 7R 7= M #E4T T Ju 2 4 B, S A % (C,56.38:H,2.86:N,
15.88) , 154 (C,56.41;H,2.84;N,15.79) «

[0050]  Sijifaf41]6 {k & HIP—4 11 5 ik

[0051]  ZBEIAWIP-210 5 BT 2%, 4 Hoh (R S A A B O R B PR 5 , 5 1 T L&)
p-41,

[0052] X145 BB P-4 LT 7R77 M#E4T T Ju & o i, SEE % (C,49.39:H,2. 25N,
22.99) , 514 (C,49.36:H,2.26:N,23.55) .

[0053]  RAE A K EHEY—J7 1, 3t 7 — R HLR EUROGE M, Frid G AL 8OOSR
FIRAE AR A BAE AR A

[0054] G HLHL BUR A8 (F 0 LR S5 R 0 < L /BHAR /28 TN 2/ 28 AR )2 (HTL) /B
MURIEZ EL) /B2 ETL) /HFENE/ IR AL BUR G S m] LU B RO
JFRATML R 2 RIEE.

[0055]  Hivr, B Jy Al DA A% oA AL H BUR OGRS Hh 0 AR, 40« SR El B ) o FH AR AT LA
K FE R 1) s S PEADRL, o A A (1T0) VBHER A (120) « 584085 (Sn02) VEEALEE (ZnO) o
[0056] 2= 5FENERI 2 SGEAMEL (Hole Injection Material, fRIFRHIM) , ZR B A &
iR E M (R Te) » 5 BARECEE 2= S OE AR BN 35 22, 289501 & A AL BUR G
AR, ZEOR AR BE B 2 28T O LM IR R HIMIS N 5 & 2 e &), 2%
=MD

[0057] 2= 5Lk 2 I 28 S Bl (Hole Transport Material, fRIFRHTM) , 23R HAT &
R e (R Te)  BLm B 2 TR S RE 77, Be 3120 28 W T i et LI 5 FH I HTMIS) Ny
F B ZNGRAAE, E B = HRATE

[0058]  HHLKREQFEEMEMEL (host) FIEAEM AL, Forb B AR R R CR L, 51 an e
Bl AEF LA LT , 7] DAAME AR AR, BT A B E A VLR - MR
BEEL A DL s« ]I A 2 AR A SR AT, S A AR S A 2 S - 2 AH DG T
[*JHOMORE 2% J2 LUMOBE L , R 4 HLAHUTFC 1) 2% 7 S M F i B 77 » R 1) vy 1) 38R e Pk B Rk
JEETE , DL S B I R A B = B RR B AR I AE KOG 38 S HRL 56 G k)
B G AR R PR BE 5 R A HLAOGE R RO R, LLGLR 4, 75 25 A& DL T Fr
s HA R ROCECE B E R R BOGIE 5 EARR R SO A I E S, B
5 ekl g S IETC , A F AR BIGLRLRE A R EE S AL 40 % VR I R BT 0e R ] Be 4F , LAIRTE
U LA s FRE MR T, BR W 1HEAT 28 55

[0059] Wi &4 E 0 H %M B (BElectron transport Material, fRjF#RETM) ZESRETM
A AL H R % Rk 2R IR L AT, A TE T HOMOBE 4% ATLUMO (Lowest Unoccupied
Molecular Orbital, &K & 5 FHUiE) e Sl 45 i F5e i S bty RN, iy Hos i B
7 B BE 77+ B B L AR SRR 7, A I I R AN R E T ETM— B BT Rl - 4
T SRR [ 1 5 B AW o 2885 B2 A VLR BURO RN, i 2 — R H1ALg3
(82 FEMEMRER) B TAZ (3-RFE—4- (1" —Z53E) —5-7K-1,2,4- =) B # TPBi (1,3,5-= (N-
IR HE-2- TR FRIRIE) 2R B HXE X = AR AT S A S RC AR — 25 U R, O T GE
T2 B RS, B Z P DU — DAL 59, iLiQEE ET-02 (R
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0 .

[0060]

LiQ ET-02
[0061] o VE N JZ A &% 2 A1 B Hl 2 [8] , A 12 HL M B A 1ml A )2 0 7% o —
B FVEAMEL Electron injection Material, fRF#REIM) 1E#ELiF,NaCl,CsF,Li20,Ba0,
LiQH g —Fho
[0062]  ARIEA K AN Sy —J7 i, 4Rt 7 — P BoR A E i Won A B AR RIE A KW H
BB
[0063]  HRIEAK K 55— 5 1 e fit 7 — M AL i AL AR P A R IR SR L
[0064]  MRIEAK K 55— J5 0 2 fit 7 — M FHL ZF A ARG A K R SR E
[0065]  MRIEAK K S5—J5 0 ffit | — M TR, ZTF RO RIEA KR BoRBE
[0066]  HH L] L, AR YA K I LS A VL BURO A R 2 E  FHL AL T8
AT IR R R B 2 , MR AR AR B B BRI SR AT DL A H AN (] ) St f91] o A O B (%) St 46113 A
SR B ) BARREIR , FFAE AR BRI RR 61 T R 45 & & A KR e YA
WU BUROGE AR S A0 AR I HEAT 1 — ik
(00671 Sijitts] o By AR B AR LS F LT

15
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NER
=f§§.
ﬁﬁ\§“% £?§
§'§x\*} \\i;:’aj AP SN B S
,(W\‘, § \,\..«*S;.\, ’:.a\w § ¥.,-*\:§: ,\&\!i \E\$i\§xw ;
W > V’§ N N R ARG AN
74 V=V S N
[ooee) ¢ %3» fiﬁ S PN L)

MRQ2

LiQ

[0069] St fs] 7

[0070] 43 LAA KR B (L S P FIAL g 3R &4 (&L 1 : 1) AR AP FET- 1R
A R L) FE AN ECROGE A i 5B AR at Le A B Uk G2
A=A A R % FHA L3 ALlg3: LiQ=1:1 (E &) \.ET-1.

[0071] AL SR E 2454 7y : 1TO/HILO2 (100nm) /NPB (40nm) /EM1 (30nm) /ETL
(20nm) /EIM (0. 5nm) /A1 (150nm) .

[0072]  HHLHLBURCE fl & R

[0073] VG iRAT 7 1TOIE RN S 2 (TR FHAR) B 38 3 AR AE 75 e 0 Fh iR AT b 75 b B, SR 5
TEZ SRR i e, FEAE TR R 5 BT8R A 1 700 P OE 75 B, BEAE TS 1 PR BT T HLE 22 52 4R
7K, FHER AP C N R B, 7T FAIRRE BH 28 Ak i 2 1, LA 238 26 10 1) 4 o, i v 5 2 X
NZHIE AR TT5

[0074] ¥ FRBYBERE T EE BN, HEEE1X107°~9X 10°Pa, /£ - B 25 2% 8%
HILO2ME R 7 OENZ , 2885 20 Inm/s , Z89E MR )5 4 100nm;;

[0075]  fEATGENZE B A ZAPENPBIE N UL 2 , 28958 2280 Inm/s , 28 BB R A

16
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40nm;

[0076]  7E7 X FEH IR 2 b B2 M U N S A L ROR 2, ZE 2 N0 . /s, 38
PSR Jy30nm

[0077]  FEHHRIGR 2 LR AP Rk 2 R N0, Inm/s , R P LR E Ay
20nm;

[0078] Ml F&k)= (BTL) 252450 oI LiFME A F1EN ER R BT

[0079]  ZEHFYENEZ EEAZ&FE150nmif) 85 (AT) VR B «

[0080]  AAHLHLBURGETERE W& -

[0081]
B F AR iﬁ; BE pyemv  wmME A
Alg3 1000 5.97 1.49
Alg3 - LiQ=1: 1 1000 5.06 1.76
ET-1 1000 5.22 1.55
LY P-1: Alg3=1:1 1000 3.92 1.85
{t&¥W P2 ET-1=1:1 1000 5.07 221
{t&¥ P-4 : ET-1=1 : 1 1000 4.77 2.21
{LE¥P-7: ET-1=1 : 1 1000 4.06 1.78
L& P-13 : Alg3=1:1 1000 4.67 1.76
L&Y P-14 : ET-1=1 : 1 1000 4.76 1.66
&% P-15: ET-1=1 : 1 1000 4.60 1.94
{LEY P-18 : Alg3=1 : 1 1000 5.09 1.81
[0082]
{LEY P-19 : ET-1=1: 1 1000 4.07 1.81
{E&¥ P20 : ET-1=1: 1 1000 4.25 1.82
L&Y P24 : Alg3=1:1 1000 4.68 1.83
{LE&¥ P-33 : Alg3=1: 1 1000 3.95 2.15
{E&Y P42 - ET-1=1 : 1 1000 4.04 2.01
{t&4 P43 : ET-1=1 : 1 1000 4.12 1.83
L&Y P-44 1 Alg3=1 : 1 1000 4,04 1.94
L&Y P-45 : Alg3=1 : 1 1000 5.17 1.63

[0083]  HBLATLAA H, A HURBCROE A IR 5 15502 5 A AR IS BRI R AL
EAT , BAT AR A B S H R i ) R UK

17
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[0084] s f518

[0085]  DAACK BHIMAL AW AIATQ3HIVR A (E &L 1 D AE AN EUROGS 4 -
AR, LA R B B E A A AR

[0086]  fE Xt bl A HLHL BUR LS A A :

[0087] (1) AKHKLEMAATQ3RIR AW CEELLL: D AR AN BRI R
TR R LIFVE A AL BUR AR FEA M L.

[0088]  (2) LiQFIATG3MIIE &Y (FEEEL 1. 1) fE A ML BUR 62800 dh (1K B A& 5k k]
AR E Y E A VLR BRI AR L

[0089] A HLHL B EEE 454 : TTO/HILO2 (100nm) /NPB (40nm) /EM1 (30nm) /ETL
(20nm) /EIM (0. 5nm) /AT (150nm) .

[0090]  HAHLHFEOLE ;- Hl & BT

[0091] AR 1 ITOERH T 2 (TE N AR (935 3 AR A1 775 e 77 h iR ATk 75 b 28, SR8 s
FE 2B K e, HAETRNE S B IR A Va5 R A B v, B AETS 13 IR 5 T L & 52 R
K, R AMC N R AETE G, IF FAKREERH & R & AR i, DA SSGE R i i M o, 4 iy 5 25 7 0E
NZRI B8 TTs

[0092] ¥ FRBYFEEMRE T EABEN, MESEE1X10°~9X 10 °Pa, /LMK - B 25 755
HILO2ME A TIENZ , Z885IE 0. Inm/s , ZA9E )5 4 100nm

[0093]  FEZ/ENJE L EZ ZPENPBIE NS /UL 2, ZRBEE N0 . Inm/s , RPN IR N
40nm;

[0094]  fE7 FUE = 2 B E S & EEM IR A s A HLROG I BPE N0 Inm/s , 28
B SRR 9 30nm;

[0095] fEAMLAOLEZ EEZ AP 75 )E  HAPOERE N0 . Inn/s , 252 E N
20nm;

[0096]  7EHL-FHdm)E BT LE 22850, onmf L FyE N ZM K BTV 5

[0097]  FEHL-FYENEZ EEZZPE150nm 8 AD 1E K .

[0098] A AHLHLEUAOGAA R RE W2

[0099]
ERx .
ST ATEAMN g LORE RRME
‘ vV cd/A
cd/n’
th&Y P-1: Alg3=1: 1 LiF 1000 5.55 1.60
Alg3 : LiQ=1: 1 o p-2 1000 5.20 1.86
&Y P-42: Algd=1: 1| L&Y P2 1000 4.18 2.11
{EEa¥P-1: Algd=1:1 L&Y P-2 1000 4,66 2.03

[0100]  FH bR PAE HE S S BLH BUR AR I F - 5 % 2 AT 3 N 2 [R5 A R B
(75 ST A0 2 Ak B Pt A0 s iy A4 25 B A AR BRI 7S BRI KL SR A AL
ORI AH L, ELA A SR 2 H R R B R A

[0101] 445 HLH BUR G B34 1 H 48 2 AT Ay N2 [R5 Ak I 10 7S 3R T
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FACG YIRS, ARSI FE N RS AT AR I N BAR IR A S AT AL BURO 2 H A
bt , FLAT SEAR AR SR sl L e A5 v (R L R

[0102] B3R, AU BARN 53 m] LA AR e B HEAT 25 P el sl AR 0 i AN it B A5 B 1 4
ARG o A, i 45 A I ) 3K S A2 R A2 R T AN e P SO 22 3R e L 35 [ B AR ) i
Z S WA B A e P L X S e sl AR AR
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