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— M SR FA BB LR

BRARGUE
(00011 AR WIS B s BRI , 5 7902 B8 S — i — SR IR 5| S ML BUROG AL R S
AL BRI e a1 S R s .

EREA

[0002]  HHLHEH K EEsfF (Organic Light Emitting Display, f&iFROLED) /E i B )7
PR R3S, S R as (Liquid Crystal Display, fEiFRLCD) AHEL , A # B2 EMLMA L 3
BRI RGBS AT Y L ARG o) S 2R L BE /DN IRl L A AR BV AR
PR R R R v ST M R S A A5 2 T SRR S AR ORI

[0003]  AHLHL B OGAAFI A RAEZE T AT WL BUR AT B 5T ABXT T TEHL K
A EL, AL BUR A BEEAG LU LA A WU RN A% Re by, w] 8 i 28 9 B e bR i 7
TELEARAT B AR b RSO s 5 WL 45 A I 2 RS A5 mT DLE I 7 25 M a0 v S AB IR 7 vk
WA HIA R FAES e PR PR RE &0 S SR MERE , (A3 A4 B 1R K B 5 1]

[0004] G HLHE BUK G 7= A 5 1) =2 AE A ML AR A RE R AR S ) 2+ (R A 50 1)
FAH AP R, AR SR APEIR 2 AL SR A SR BT, BRI AR
FHBRER BRAR KA IA o 9 1 B AT A AL HL B0 628 44 45 N F 7 TH I8 21 508 , 00 200 v A WA R
HE mf VRN S AR BT RE 77 22 10 TR HME o Boh 2 AT 13 Ik #8045 A 1) 1 282, 9 G 388 o #s 14-  HLA BLE
MECH , HH HAEA R A YL S IEA R B 2845 2, 01006 8 hae kL a] LUJE i3 - B AR
FEON B DR BT AR 3E 22 7 BE BN A AR AT DL 2E H A () 45 5, 8 Rk )
A D 2 BH £ B S AR AR F SR WL BUR G 28 B B 1 B 1) B e 1)
A BB LR B 5 A AR Th a4 RLAHITEC Y B 1), PRtk , 2 26 47 75 dn K A WL BURO B 4
T H RS UL LS P MM R A FE FC I 45 2R, X 9 A0 22 A 1R T T R 5 Fh 45 R4 1)
DNRe AR AL T AR R ALIE ANk % o

[0005]  BLA HIA WL B L8 — R EFE N L2 FRIXEEZI IR B FIEANE BT
L4 /2 (Electron transport Layer, BiFRETL) A HLKEIEE Emitting Layer, & FREML) «
AR S TOEN BRI - AL BUR A R RCR I P s, RN
JEWRERE SIS IR LEE, BRI AL BUOGS RN E RS 2 AHAR 4%
1 JE IR A HLHE B0OR Sa a8 AR R RGN P B 22 ¢ S B VE o A H AR )
L 1% 2 2R HLR G R ) R BDEME A WL BUOC# B A B 1 KB
JEANEARHT R OCR .

RAAE

[0006]  AJ WAL 1 —Fh AWM N BUOUM B B85 2L S WA HLHELEL
FOtE A LA ZANHE B B B, U R BT SR A HLHE BUROL S
Py et SR Bl L e AR A G R0 1 1) 7L

[0007]  ARHEA K I —J7 T, 3R 4L T —Fh SR IS L BUR MR LAY
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k() Fros

(A)
[0009]  JHrp Av 376 [ AL RE i | WA L | =R Rk \WAEIBR G , Ao gk 1 25 i iR 16 ) iR D JR Joe 2

FRBE BRIR AL, FL o SR RO AL T DA A S5 16 14 i 7 R e B i ROA S, e SR VR S
WK S5 5~ 1 -6 g 7 R e 3k P BBAURS , T DA B AR OUBAR . 22 A nik 50,1, 2,36
(00101 FEALIEM) , AR Itk & ik B LLF 454 -
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P-16 P-17 P-18
[0014]  [FJINF , A 2 B AL T — A HLAb S50 B2, BT AT L eb S50 5 S8 A 45 A
T ) — L S I ST L BOR AR
(00151 5 4y S e , 5 HLAR S50 5658 P 1) 2 e 2 A b g A 2 ) — 3
I AT HLH B R
[0016] IR , A B FRHR A T — b 0 52 L 2545 A 4 WA (00 L PR B0 R 521
[0017] [N , A B AL 7 Pl - A6 » 9 i P T 2 50 S 6L A 0 ) 45 WL S

pare G NPt R - SR A N 51 RN N R o e o) IS o7 N o Y N S S R BT )
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[0018] A BHIIA wm BT

(00191 KA B SR AL AL & 1 FAE A DL BOUROE 8 K0 22 AR A /= B0/ AU ' J2 AR
RL S E AN BUOE R AFI AR AR T AL SO C a8 R 1 SR S L

BRI

[0020] A4S 75 AN R Xt A e B T 350, T AN A4 BONS A R B P 28 R BR 1), N TR &5
HLARE S it 77 O A e B REAT 33k — 25 U B R A o

[0021] AT W INVEANHL B AR B EAL A4, T DR 528 B IR BRGS0 A T i
KRR HATHE— DR .

[0022] s 14k & HIP-11 & ik

[0023] &l RN -

N 7\
HN—NH N/ \ }q / e
[0024] . _ NN
Br
M-1

11
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- o 7\
DA N4{ Y=
N-N Nj Ni

Br
M-1 M-2
[0025] — 7\
N AN
N—-N
o 7\
5@ : -
N-N o
N-N
N= 7\
N
Br \ 7/ _
M-2
P-1

[0026] (1) HH[AIAARM- 111 & ik

[0027]  #E5000Z= FHH = FURH , ZE B SR T A 3200 4+ (1 H 28 .51 .55
(0.22mol) 2-¥R-5-ZKIFEMEIE , 15.67% (0. Imol) 1,2- S ZKH: [cd] 5|1k, 28,87 (0. 3mol) #X
TEEEN1.265¢ (0.0022mo1) M (ZMERZE A ER) 484 . 458 (0.0022mo1) 10 %6 [ —FU T ZE B
B RV, TN FA R (8] 3 S B8 /NI i P 28 3 3L, N IR, 709, B ALIE /K B B v,
KR BREE TH 5, FIRE A 7028, F A Tk : 2R 216 . & e (RAREL A5: 1: 1) 1R AT
AT HEmL , 75 2] M- 1R~ 7= i 16 158, % 834.8%

[0028]  XI4RBIFIAAPIM-1, 4T BRI, 7= fhim/ e : 462

[0029] XS BIFIAAPIM-1AT T ek I, 75 2 AZ 0 B B A B an F

[0030]  1HNMR (500MHz,CDC13) :69.18 (d,2H) ,88.45 (d,2H) ,68.33 (m,2H) ,88.29 (m,2H) , 6
7.63(t,2H) ,87.55~7.38 (m, 10H) ,87.29 (m, 2H) .

[0031]  (2) HH[AIAM-211) & A&

[0032]  500ZZTF =T, IA4.637% (0.01mol) RM-1FrRtb &4, 100 T — & &k,
0. 25548, FRIRE0~5C, M hn1.76%% (0.011mol) YK MR I 32T+ — 5 T I VAT - i HE 2218

12
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T2 25°C R MNA/NET , B KB, T AR BR SN IA WP » A ML E IR R BE T8 Ja i R A 2 AT 40
B, i : B8 2T S e R 950 1:5) VR g i 34T e i , 75 3 M- 2B 7 1
FEERL.015E, R N18.67% «

[0033] 43 BIHIML-EYIM-2, HEAT BTREAT I, 7= fitim/ e : 540, 542,

[0034]  XHRBIFIAPIM-21T T R ek I , 75 2 ) AZ 0 B B A B an F

[0035]  1HNMR (500MHz,CDC13) :89.17 (d,2H) ,88.45 (d,2H) ,88.32 (m, 1H) ,88.27 (m,2H) , 8
8.08(d,1H) ,87.66~7.56 (m,2H) ,67.54~7.36 (m, 1OH) ,57.28 (m, 1H) .

[0036]  (3) j/iP-1H) & &

[0037]  #ES00Z= S = HJEH , ZEESORY T A L00Z 4 DMF, 5. 4152 (0. 01mol)
M=2F 7R & 9,0. 258 (0.003mo 1) Hilky , IH#E [R190 [ W48/ INI J5 B 22 &4, I 100= T
KN30 T+ &I, L, AR5 43V A HLZ /KBRS 20 1, R JGKBRIR B 158 f5 , e
JRAE 5 B8, A I E : SR R : S e RAREE SN 10: 1 1) AR B it 71247 Be it 15 21 20
P-1 772 0. 7158 W% N 15.19% .

[0038] XIS BIFIAAPIP-1, AT BRI, 7= fhim/ e : 922,

[0039] XIS BIFINAPIP- AT T ek I, 75 2 AZ W0 B B A B an F

[0040]  1HNMR (500MHz,CDC13) :89.75 (d,2H) ,89.37 (d,2H) ,68.45 (d,4H) ,58.39 (m,4H) ,8
8.35 (m,2H) ,88.30 (d,2H) ,87.65 (t,2H) ,87.54~7.36 (m,20H) ,87.31 (d,2H) ,87.29 (m,
2H) .

[0041]  SiZjsti {512

[0042]  ZIEALEWIP- 1 -G B, RIS iR R 224 e A 1) 25— 2R JE itk g 68 55 A 2 A 288 (1)
IR, H14% LLRALE ), 658 B fS B AL & AT 1 BisAs il o

[0043] il il A v ol FHRAR DR Fh 2 S B A4 & P ) o i 5 s L T 38

13
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[0044]

wEY | R FEE RS (m/e)
P-2 926
N/ \g
>==N
Br
P-5 N 1122
72\
Br Q
P-6 Ni}? 1234
Bﬂ)EN/LM(::)
7\
P-7 N 618
Br
P-12 947
NN
Br
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P-13 1226
N/ N
Br
P15 1251
[0045]
N/ N
Br

p-18 !’ 1844
"

[0046]  ARHEAKBHE 7y —J7 1, 36t 7 —FA WL BUROGE A %A WL BUR G AR F 1)
RN FAEM RIS A KB 46 &4 .

[0047]  HHLHE R SGAF d gE w3 R/ FIAR /T GEN JZ /2 & s )2 (HTL) /A
MR GE BL) /W &2 ETL) /B F1ENZ/ B A WL UK AR 45 F 0T LR B
FEHATLLR Z RIEE.

[0048]  Hirbr, B Fy AT LAE FHAL Gi A ML BUR DGR B AR, 40 - 3 sl 2Rt o BH Al AT LA
K FE A S i AR, n - B AR (1T0) R EE SR (120) 8468 (Sn02) EALEE (Zno) .
[0049]  =Z=7UENEMIZTUEAMEL (Hole Injection Material, fAFRHIM) , Bk B A 5
PG ENE (ERITe) , SFHMA BN A2, fE B2 28858 IO e FLI IR . % A I HTM3S R
T 2 NERAE), FEE = RAT R

[0050] ==Lk 2/ 2 7L i £} (Hole Transport Material, fa#RHTM) , B3R BA &
PG ENE (FMITe) , B i 2 AL BE 77, e B 25 2895 T8 IO BT LI IR . % A I HTM3) R
T 2 NERE), FEE = RAT Y.

[0051]  HHLEIEZEEHE LA K (host) FEARM K], I A ZARM RE N A KL, 451 n G
Bl FARM BT 2R & UL IR A T ) R A 2 A R R AL, S AEARR 2 R 2 R T
&1 J2 AHUL B FTHOMORE 2% Se LUMORE 2 , R i HAHUCFC ) 725 X A HE TR Re 70, R 4 1 = i)

15
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AR M SR, DL A B IE ) R S B RS BERR R IE W 72 K62, b F 54
IS () 7 ' G L B 1 S Gkt ] R i I RE B % - A MR G R RO R, DLGL R ], 75 2
H A DU R R B B 26 B B & 1 R e Rt R OB 5 3 AR R SIS A
(S, Bl F 4R 5 3k ag EG i, W F AR 25Uk e A AR B AL 18 5 41 4 IR I R S Ui )R m]
ReZE , LSRAS I 0 E0 20 E s R VR IT , Re B kAT 289 55 .

[0052] W TA&Hn)ZHH TAEHiA 8l (Electron transport Material, f&iF#RETM) ZESRETM
oy g HE 0% & I AL 08 R AL, A IE FTHOMOBE 2% A1LUMO (Lowest Unoccupied
Molecular Orbital, HAKA G 70 F#10E) RERAEESHE FREW iy, 11 Hie i B
XL EARE 77 5 B TR H e 77, A I 1) RSB M AN R e 1 cETM— i v B A ki 1 45
PR L B0 T 1 05 A S W H T AR 2K AL Q3 (8- F2 2L MR 4R) B & TAZ (3- 2R 2L -4-
(1" -Z855) -5-7K-1,2,4-=M) 5CHTPBI (1,3,5- = (N-ZRFE-2-FIFIKIK) 2K) 838 B H X =
MR AT PRI FEEC -

[0053]  RIEAK AN 5 —J7 1, $efit 7 —FhBs 8% 2 Bon 4 B SR IE A R B A L
BUROGERE

[0054]  AR#EACKEHE) 75— J7 1, $2 4t 7 — e ik & iR B T iR A% R S8 A FE A K
Bk )AL BUR G2 A TR S BB FHLFR B P 088 FH PR B
G e Sl = SR T &7 N = s 2 i

[0055] PR IGTT DL, AR B8 A BH A5 0 B WL BIUR a1 B 28 2 A o 2 B I
TP I R 2 AR 4 A8 BA B BRI SR AT DL ZH A He AN ] 1R S i 491 o AR BH ) 5 it
B o5 A2 B 1) BLAR IR , FEAE XS A B BB il . T IR 45 & & B ARG
VIR HLE BUR OGS AR R STt (5 A i B EAT 3 — B A .

[0056] AU B A s FH I LFR AR B AR S5 44 WL T

16
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[0057] QB

TPBI CBP

Ir(pig)3 Ir(ppy)3

i
fo0se] (4 oL Q.0

FEO8 TS

EM1 HILO2

[0059]  SEjsifs]3
[0060]  DLAS K BH AL & 904 N AT 015 Y6 OLED A AL HE BUR 6 2844 P 1 AR A4 R, il 26 L 5
RACEAE AFFXF A HLR BURO G A, 200 E b Rl FCBP.
[0061]  HHLHBUK G451 75 : ITO/NPB (20nm) /40 0% FE4&H# K} (30nm) : Ir (pig) 3
[5% ]/TPBI (10nm) /Alq3 (15nm) /LiF (0.5nm) /Al (150nm) »
[0062] A HLHEBUR G Hl &L BN T IR AT 1 ITOE W1 T3 L = 1) BRI AR AE 1 I bk
PR R AR, 7E 25 88 1 /K R b, T8 A - £ TR 5 VA SR R 75 R T L 7RIS 1R A R b

17



CN 109694708 A ﬁ'ﬁ HH :I:; 13/15 11

2SR Ky, MG RLEUE R, FF FKRE PH B 1 R & i 3R i

[0063] 40 iR A PHAR MBI A B F E AW, S E1 X 10 °~9X 10 °Pa, £ Lk
FERR 2 1 b B2 285 5 AR 3 JENPB , R4 N0 . Inm/s , 28BS 20nm;;

[0064]  TEZ5 7S E 2 b 28 784 R e EARM R G KL 1B A HLH BUR S 1 R
JZ, A5 A N0 Inm/ s , 2895 S 15 E 9 30nm; oA “Ir (piq) 3[6% 17 IR YRI5 2= L
], B0 A R 51 (piq) 3K E E A EE 9100:5;

[0065]  7ER )R FARKIR A 78 B 1 A5 461 )= TPBIAIAL o3, HZ&BE I R 3750 Inm/s , 7%
BN 43 7329 10nmAl 1 5nm;

[0066]  7EHL TfEHi 2 F L2 28450 . 5omfILiF, 150nmIALYE A T N2 FIBA# .

[0067]  HAHLR B G IERE W &L

[0068] 1
LN AR R | BRI cd/m2 | BRBHE V | EIRACEK cd/A
CBP 1000 4. 81 11. 12
&Y P-1 1000 4.77 12.5
&Y P-2 | 1000 4. 64 11.97
&4 P-5 | 1000 4. 39 11.8
&Y P-6 1000 4. 42 12. 99
& P-7 | 1000 4. 85 12. 96

oo &Y P-8 | 1000 4. 57 13.23
&Y P-9 | 1000 4.17 12. 15
&Y P-12 | 1000 4. 52 11. 88
&Y P-13 | 1000 4.01 12. 61
&Y P-14 | 1000 4. 19 11.83
&Y P-15 | 1000 4. 65 13. 31
&% P-16 | 1000 3. 88 11. 72
&Y P-18 | 1000 4.79 11. 76

[0070] iy ESRAT LA B, R AR WAL S AR 9Bt EAR BT WL BURO AR AR R
CBPAEJN EAR A AN SO G 8 H 3RS 1 B A RCR , 3RAT 17 B8 1y [ HEL I 3 AT A g B¢

18
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B R .

[0071]  sEjifsl4

[0072] LA B 4L S WIE NG T Y OLED A AL HE SR e 824 b (1) AR M ), 1 4% A ML
L BIUR E A o VB 0T B A AL BUR A8 1, 4t 448 KL ik FHCBP.

[0073] G HLHL B R YL 88 1tk 45 #94 : ITO/NPB (20nm) /4¢3 E &4 KL (30nm) : Ir (ppy) 3
[7%]1/TPBI (10nm) /Alg3 (15nm) /LiF (0.5nm) /A1 (150nm) -

[0074]  HHLHEBUGA A HI T TR AN R AT 1 1T0ZE B S 2 1) B R AR 7 7 I Bk
Frh R A AT, 7R LB K b, AE TR - TR A VA R R R AR R U, RV IR N ML
258 AR ZoK 0y, RSN G RAEGH B, H KRR PH B 7 A& ki

[0075] 4 iR A PHAR A B I A B T H AW, A 21X 10 °~9 X 10 °Pa, f£_LiR
FHAR 2 | 25 2605 25 AL 4 JENPB, 28533 R N0 . Inm/s , 284K 54 20n0m ;

[0076]  FEZS AR R 2 b A ZEAE RO AR R RGRL MR B WL BUR e 845 1 Rt
JZ, ZRBETE R N0, Inm/s , 84 SR F30nm; Horb “Tr (ppy) 3[7% 17 R R 4R 6 4Rl )45 4= tb
1], REZR G EARM B S5 Tr (ppy) 3 EHE AL N100:7;

[0077]  FERIGIZZ FARIR LA 2895 AL 4 JZTPBI A L3, HZ&HEH Z 5850 Inm/s , 25
XL 43 5329 10nm A 15nm;;

[0078]  7EHL TAEH 2 F B A 78450 . 5omILiF, 150nmIALYE A TN E A #K o

[0079] A HLHL UG PERE WAR2:

[0080] K2
[0081]
SR FARAA R} IR EE .V I RCE cd/A
cd/m2
CBP 1000 4. 91 36. 02
&%) P-1 1000 4, 68 41,17
&%) P-2 1000 4, 24 I8, 42
&%) P-5 1000 4. 43 40. 55
&%) P-8 1000 4. 71 7. 31
&%) P-9 1000 4.75 39. 24

19
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[0082]
&9 P-12 1000 3.95 40. 97
&4 P-14 1000 4.13 36. 11
&%) P-16 1000 4. 58 37. 17
&4 P-18 1000 3.99 41.76

[0083]  py _E&&AT LG B, R FIACE A & AF it AR BT HLFE BUR G as R AN 1K
CBPAE N AR AN BUR G 8 F 3RS 1 B IO RO S 3RAT 17 B vy [ HEL I R0 A AT A g B¢
Y LEREN

[0084] AR , ARSI BARN BT DL A 5 W AT 5 A e sl A AR R T A it 125 A D 14
AAIVE o XA, i 5 A R B PR X BB DA AT A8 A Jag T A S B BUR 22 3R % L 25 [ 5 AR ) 9
A A i B R P A S R A s A AR N

20
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