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BHBEBACHET R E RS

[0001] A Hiii§ g 7y 5 T , i R b BRI R A, & 150 2017106681096, HE K H -
201T4E8 HTH , KW 445K : & A AN BAR M RAL S M A L BUROLA 1

RAR G
[0002] A B0 Kt oR BRI 5 & 9 I — P A N BAR G ZRAL & VI A LA L
RICERT o

EREA

[0003] A HLHL BRI (Organic Light Emitting Display, faj#ROLED) 1E A 8 ) ~F
BB N2, S0 B~ 8% (Liquid Crystal Display, fAi#RLCD) AHEL , B B0 M. =
Bl IG RGBS AT Y L ARG o S 2R L BRI IR L A AR BV AR
PR R R R v ST M R S A A5 2 T AR S AR KO

[0004]  HHLHL B OGAAFI R RAEZE T AT WL BUR AT B 5T ABXT T TEL K
AT EL, AL BUR A BEEAG LR LA A WU BRI A% Re by, w] 8 i 28 98 B e bR i 7
VELEARA B AR b RSO s 5 B 5 A ) 2 RS A5 mT DLE I 7 25 M a0 vt S AR IR 7 vk
WA HIA R FAES e PR PR RE &0 S SR MERE , (A3 A4 B IR K B 5 1]

[0005] G HLFE BUK G 7= A 5 1) =2 AE A HLE AR BE R AR S ) 2+ (R AT 50 1)
FAH AP R, AR SR APEIR 2 AL SR A SR BT, BRI AR
FHBRER BRAR KA IA o 9 1 Be A A AL H B0 628 44 45 B F 7 T I8 21 S8 , 400 200 v Bl WA R
HE fmf VRN S AR HRTRE 77 22 10 TR HE o Boh 2 AT 13 Ik #8045 A 1) 1 28, 9 G 38 o #s 14-  HLA BLZ
MECH , HH HAEA R A YL S IEA R B 2845 2, G106 8 hae kL a] LUJE 2 - B AR
FEON B DIReA AT AR #E 2 7 IR N A AR AT DL 2E H A () 45 5, 8 1 Rk )
RE D I BH £ B B AR AR o AR FE A L BUR A 1 B, f EE L) & PR 1)
RGP R EIE 2] 5 A5 20 Dy ge R AHUT EC I B 1« BRIk, 803 07 5 ar K 1 A L BUR G 4s
38 R 2R SR UL S P UM RMILAL R B B 45 3, IX B 2 AT T R 25 P i
[ DR AR AL T AR R ATLIE ANk % o

%FRAAE
[0006]  AKMIFEUE T —FE ML EUOEEE, ZA NSO RS A (D PR a
AT A o
A_N__N__A
T T
N _ANM
|
[0007] N__N
T
A
x (D
[0008]  FLrbALE H - T BT HON6-60K A5 07 J I I 1 K 3-80 /) & &7 22 ik R T
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[0009] Mi%EHLi,Na,Cs.

[oo10]  Ht—1, AR (D) Frasf s BAEIIE SR &, Ho

[0011] A F - IbL i 2k | R pR 5 e L | O R IDK e I | R M A L DR e IR | DR R
Wy 3L, IR IR L ORI (ZE AL VI GRS A RR IESE R 3 PR L SRS R
BIF 2 3 VBOORIE 5 ik ORI 27 2 SR R (e R BRI AR 3 , IR A I 2R 2 b e AR )
DRI, R HAR ) 2R 2 IR FEHAR Y 25 22 L DR R IR e 2 B 1) 2R 32 L R g B AR R 2 L R
- WA ARG P 2R L = I 2R AR ) 2R 35 P e o A 1740 A 35 e 2 BUARC  P a J6  2R R HY
AR R R R | = D 2R L FE PR IR 3 | S IR E vy 2 | FE IRt s I L A SE IRt ng L L FE IF 3R
IRAEHE IR FE TR IR e 2 2 A VR R T R R TR RT3 H
FE-1-TT 3, 2-F 1T 08 R R IR R IR IR A L O IR A VR R IR LB
A3 NaE NUSE- S NP - avSE: S7 Na/e - S I 57 Nae = 8 57 N e - Sl 57 N e 527 Nae = 57N
ok,

[0012] ARk, Frid =X (D) BRI S BAEA AR Sk 5 UL R 4544
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L
Bl D
i ~2'

S 55 5) EH

N

P-38 P-41

K% O\WO g hevsod

& ¢

P-42 P-43 P-44 P-45
[0016]  mJiEHh, A B B A HLHL 850K 62844 1 L T A0 )2 B FE RR 4 A & BH 1) 7S IR BN 4
EUEY

(00171 BE—D ), AR WA WL BUROG A AF I B 71850 2 AT TN 2 BAE AR TE A K
RN AR SAL 540 -

[0018]  ARHEA S I 55— T3 il , 2 1 — P AL, i F LR AR P AR W Sl e
(00191 RAEAZL I 35— Jr i, 32t 7 — APl Z TR FEREA LI Bon 3 E .
[0020]  ARAEAK I 3 — 51, R M 7 —Fh PR, Frid 2R M0 o R AR AS R BT R
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BH,
[0021] A BHIA AR
[0022] Ak HHIRGBER AL & Ym] BT HLH 2O 6284 H A3 2 AT FIENZ

= JENSL) S

(00231 HAfs i 7 2CAL DX AR 5 WY R LR 100 AN 40 Jleond A B N 2 AR PR A1 1 TS 46 15
FLARR St 5 2O AR B EAT 2E— 2D B AR

[0024] A BIFR AL T AL BUROCA A LR IZA NI SOOI Bon R B 12 A L
HEUROL S S B A KN BARIRIG AL G -

[0025]  [RIINf AR IR T — RS A AR I R B AL FHLN TR

[0026] A BAFEALHI L S0 mT LA A LR OO A F I A4 2 A T ENZ
(00271 D 7 SE TR B A A K B, TR TR B2 SR BARAE S I 5 T o AN W
frigt— Dk .

[0028] it ) 14k & P 1H) 5 il

NH
. NC.___CN | N
+ +
NH, T K — N__N
[0029] CN |
M-1
N_ _N
N NH |
7 N A NLI*
N._N + LiOH — = |
[0030] f N /EN
M-1 P-1

[0031]  FRAMAM-1H & il

[0032]  500%&TH = P, FEA/TURY B, I B 425 52 (0. 16mol) , = UL b
#7155 (0.0387mol) , FHE £ 190°CRB12/NH L 485 18 I AOZETFN  N-— 1 3 ZU e , 4%
HF180°C R BE24/ M o B 2 5 I T00ZETHoK , B iak A5 50 5 A8 L
ANFIT005 T+ %6 I BRI A SV IrR , Bk LN L S K BT 3010 8 1 I\ B 1005 7+ 2.1
o Bk LN, I K BT B B (T8RS IR IR SR 8S  FI 2 IR 2 BE R R 24/
BRIBUH P9 9 19 C i i, 08, A8 805 LT A 03 . 87, i 36 24.52%
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[0033] 545 2B AM-1 7~ s idEAT 1 o i Aar i , 15 217 5 im/ e : 400,

[0034] 545 2 M- 1R 7= st AT T Je R A, SEE % (C,74.77:H,3.99;N,21.04) ,
THEAE (C,74.90;H,4.03;N,20.99) .

[0035] L E&HIP-11I & Ak :

[0036]  100ZFF = I, B ALRYT, IIAN20ZTF1,4- IS, 0. 58 M-1F Rt &4
(0.00125mo1) ; Imol /LEJ S EALHEIE 2 . 52Tt , I FEA0/INSF o I 98 , BT A3 211 [ A 7E 2
SERTT T 100°C T ek T, 15 2 P- 1 s A 420 . 3950, I E.76.9%

[0037] 453 2 P 1R /= s AT T Ju g 04, SEllE % (C,73.575H,3.68;5N,20.60) ,
5 (C,73.89;H,3.72:N,20.68) .

[0038]  sEjfifsl24k & #IP-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-42.P-43 .P-44 .P-45 /] & %,

[0039]  Z:MRAL-BWIP- LI G W75, o HE v 1R 4% R DR 30 1R 5 F8ke Jl R J8V7 110) 7 25 B e ik
HhEEE , & T & YP-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, Fi & Ak & 0 & 0 M 45

RUF:
[0040]
s i+ AR (%) FMAE (%)
C H 0 N S C H 0 N S

P-2 64.55| 2.95| 0.00| 30.80 0.00| 64.70| 2.96| 0.00| 30.69 0.00
P-5 72.99 | 3.24| 0.00| 22.58 ool 7217| 824 B.o6| 22.55 0.00
P-7 55.35| 2.20| m.oD| 49.70 0.00| 55.28| 2.19| 0.00 | 40.70 0.00
P-12 79.28 | 3.84| 0.00| 16.00 0.00| 78.94| 3.84| 0.00| 16.04 0.00
P-13 69.37 | 8.30| 0.00| 26.24 B.ool| 241 | 8.20| Boo| 2614 0. 00
P-14 .93 | 684| Do | 1452 .00 77.356| &85 0.00| 714.58 0.00
P-15 7.11| 8.95| 6.00| 12.87 0.00 79.10| 6.96| 0.00| 12.82 0.00
P-18 78.20 | 4.00| 0:03| 17.10 0.00 78.05| 3.99| 0.00| 17.05 0.00
P-19 78.20| 400| m.0B| 17.10 0.00 78.27| 3.99| 0.00| 17.09 0. 00
P-20 72.92| 319 | &% | 16 64 p.ool 7281 | 899 681 | 168 0.00
P-21 s8.55| 3.00| G.00| 715.64| 11.94)] 68.23| 201 | 0.00| 1558| 11.98
P-24 76.23 | 18| .08 | 12.42 ool 7857 | &2 18] 1287 0.00
P-25 .26 2o | mon| | 1158 | 12erl | PiA1 ] 298| o0 11.82 ] 1587
P-26 76.33| 3.13| 7.0%| 1242 gool 76.51| a13| 269 | 1240 0.00
P-32 7.4 | 2.88| 641 11.28 0.oo] 78.58| 2.83 | 642| 11.21 0.00
P-33 73.85| 2656| 0.00| 10.55| 1207 7255| Z65| 0.00| 10.51| 12.08
P-34 79.60 | 4.37| 0.00| 15.19 0.00| 79.43| 4.36| 0.00| 15.16 0. 00
P-35 2.62| 373| 0.00| 1294 ool 22| 272 B.00| 1292 0. 00
P-36 26 375 | bl 1294 ool 278 | 4.74| B.a0| 1294 0.00
P-42 55.88 | 7.86| B.OD | 24.26 o.oo] ¢575| 7.63| 0.00| 24.72 0.00
P-43 70.73 | 7.24| 0.08]| 19.80 goo]l 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 7T2.08| 842 | 0.00| 1B.01 0.oo)l 71.83| B.43| 0.0 | T7.97 0.00

[0041]  sEjit 51 344 & WIP-381) & 1k
[0042] S [RALEWIP-110E BT V5 3 F i ) AU E AR 6 RS AR B T VB AL, B R T &
YIpP-38.,
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[0043] 3§43 2 X P-38 7~ = it BEAT 1 L& 43 #r, LB % (C,71.055H,3.60;N,
19.81) , 1% 48 (C,71.08;H,3.58;N,19.90) .

[0044]  sjiafsil44b & HIP-3911) A K

[0045]  ZREALEWIP-20 G BT 1%, 1 Forb B S A A A 1A B ) SRS, A R T A6 E
YIP-39.

[0046]  3xf 43 2 ) X P-39Fr 7~ 7= it BEAT T G &R 43 #7 , LB % (C,62.055H,2.75;N,
29.46) , 15 1E (C,62.12:H,2.84;N,29.63) .

[0047] s fHI5L A IP-401 A K

[0048]  ZMEALEWIP-1I-G BT, 1 Forb B S A A A A B ) B R 36, S Bl T A &4
P-40.

[0049] 5§43 2 ) P-4 0 Fr 7 7= it BEAT 1 G &R 43 #7, LB % (C,56.383H,2.86;N,
15.88) , i1 %48 (C,56.41;H,2.84;N,15.79) »

[0050] s fml6 b & P-4 1A K

[0051]  Z R EWIP-20 -G BT 1%, 1 Forb B S A A A 1A B B B R 56, S il T AL &4
p-41.

[0052] 3§43 2 P-4 L 7= it @47 1 0 &R 40 0, SE B % (C,49.393H,2.25;N,
22.99) , 11 81H (C,49.363H,2.263N,23.55) .

[0053]  AR#EACKBHE)— 7, 24t 7 — Mra AL BUR AR A G HLHR UK AR
TR A K AN EIRI GRS .

[0054] 5 HLEE BUK 628 0 B AL 25 1) Ol 3 1/ BHAR /25 RN 2/ 28 7B |2 (ATL) /7
MUK IEZ EL) /B T1E51Z ETL) /o FENE/ IR AP BURO B A 45 HmT DU Bk
FEHATLL R Z R E.

[0055]  Hiwbr, Bk Fy AT LA FHAL G A ML BUR DGR AR b B AR, 40 - 3 sl 2Rt o BH A AT A
K HE A 5 SR EA R, i 85 A (1T0) VIREESR (120) « 5 4k# (Sn02) EALEE (Zn0) .

[0056]  Z=TUENEHI A TUEAMEL (Hole Injection Material, fAjFRHIM) , Bk B A 5
A E M (R Te) » SR EE 25 7GE AMBRVE BN R 3 22, 284515 4 A HLFEL BUR G
A EE S BEOR A RLE B2 28T RO ET FLE IR . 5 R HIMYS N O & 2 et &4, 222
=5 MERATAE

[0057]  Z 5 ULHNER D TSI B (Hole Transport Material, fjFRHTM) , ESR HA &
R #FE I (B Te) » B I 23 AR e 77, Be 1725 28 98 T G AT FLI IR . FEIHTMS
7B 2 R RNEW), F B R = I MR AT

[0058]  HHLEIEZEFE FAAM K (host) FIZEARMEL, Forp BARM R R LA 8L, i in g
Bl AEA AE LT, o] DUAME R B, A AR RHE BN E . 2R R
BLH A DL R im0 A S R AR R AL, 5 A AR I 25 R a2 B T AR A 2 AR DL C
[¥JHOMORE 2% JZ LUMORE 2% , R 4 HAHVCHC 1) 23 /X S FE T A e 77, B 4 16 s 1 #4As e 14 J ik
M, DL R & i B A S B = e RE PR SR IE B 2 KO = A 5 A R R OG5k}
B O GYRt ] R I RE B AR A HLROGZ B R OGHRL, DLGYR A B, 75 22 B4 DL T
R B R OB WG E TR RO TS 5 FAAR R A OGS A ES, B
RS YR RE R IEAD , W AR Gkl e A Suth RE AL IH ; 40 . 4% IE 1 R S R T e, L3RS

10
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U Al B s AR PELT , REBE AT 28 BE 5%

[0059] W Tf&%n )20 TAE %A 8l (Electron transport Material, f&jF#RETM) ZESRETM
oy g HE 0% & 1 AL 08 R AL, A IE FTHOMOBE 2% A1LUMO (Lowest Unoccupied
Molecular Orbital, HAKA G 7 F#10E) RERAEESHE FREW S iF sy N, 11 Hie i B
7 XL EARE 77 5 B TR H e 77, A I 1) BB M AN RS e 1 ETM— i v B A ki 145
P T B0 1 7R 05 B A5 0 o 28 08025 1 2 A WL BIUR G 28 2RI, B A 5 2 — R A LG
(8—F2 LMk i) BUE TAZ (3R H—4- (I -Z8Hk) -5-4-1,2,4-=M) B TPBi (1,3, 5-= (N~
IRFE-2- TR FFIR ) 2%) B3 B H X =R R AR = P R RS A — SEE L R , R T
T4 EH AR, B R E T DL — P EFELI% &), LiQEHET-02 (U0 F

) -
X
- 0
N i
\ ~LI
[0060] L P SE ;NE

LiQ ET-02
[0061] WLy N JZAb 75 FL 5 J2 AR AR 2 T8) , (i it Fe - AR AR Im) F A i 20T 78 . —
MEH TV EANMEL (Electron injection Material, faifREIM) i&£4ELiF,NaCl,CsF,Li20,Ba0,
LiQH i —Fho
[0062]  #RIEAK AN F—J7 10, $2 it 7 —Fh B n3e B , Z B E R E A KA A
U BUR G
[0063]  ARFEA K EH ) 55— T7 1, 24k 17— Fhep A i FE AL SRR A K B B R 2R
[0064]  ARFEAKEHE) 55— J7 1, 384 7 —FhFHL, Z TV EFERIE A KA BoR3E
[0065]  ARFEAKEHE) 55— T7 1, 384k T —Fh 38, Z T R BFERIE A K BRE
[0066]  HH LA WL, iRIEA K B S BN B Bon R E FHL B TR
[T i Rl 3R 4 2, ARAIE AR i BH B ASUR 2 3K ] DA 2H & H AN [R] 1) STt 51« A K B 1 S Tt 45114 AR
IRt A B B BLAR S , FEAE R AR B I BR . TR &5 & S A AR E A
WU BUR G AR 9 SE A7 0 A B 3047 3 — D Hik
(00671 Sijsti 5] Fir AR AR S5 44 WL

11
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[0068]

ET-1 LiQ

[0070] Syt fs7

[0071] A3 BICAA K AL S P FIAL 3R &Y (EEIL1: 1) A K AP FIET-117R
G (EE L) /E AR EURO G I B AR R, 7R 0T L A HLH B OB 3
A=A AR R B3 FIA1g3 Alg3:LiQ=1:1 (FE&Lk) \ET-1.

[0072] A HLHE R G2 E 45449 : TTO/HILO2 (100nm) /NPB (40nm) /EM1 (30nm) /ETL
(20nm) /EIM (0. 5nm) /A1 (150nm) .

[0073] A HLHL B CAR AR &I FE A T

[0074]  ¥gipAn 1 ITOE B T H 2 (R R PBH ) 1 B 38 B AR 75 P A g AT R 75 b 2R, S8 5
TE LB T /KA e, FEAE I B 5 2 W TR GV 70) h RE TR B v, PR AE VS 1R IR B b 22 58 4
K, R AR AR e, HF AR RE B B TR & o 3R i, DA SR T i M 0, $2 i 5 8
NZHIEE G887

[0075] K¢ FiRBEFSIEAR E T AW, AR 1 X 10 °~9 X 10 °Pa, £ PHAR - B2 28 4%
HILO21E N Z FGENE , 2885 H K0 . 1nm/s , 288 )5 29100nm;

[0076]  FEZSJGENJE L FL 2 RPENPBIE AT AL Z , ZRPEEF N0 . Inm/s , ZZRPE IR N

12
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40nm;

[0077]  #E2 LR 2 b B AR EM LA R B LR R, 2 %R0 1o /s, 78
PSR 9 30nm;

[0078]  FEA MK OGEZ LR A AP T8 )2 s HAPEEF N0, Inm/s , YL LB N
20nm;

[0079]  {ERL T8 /2 (ETL) FE 278850, SnmILiFVE N TN EAEL BIN) 5

[0080]  FEHL FVEANZZ EEAZEGE150nmi 45 (AL 1E IR .

[0081]  HHLHEBA G ERE WA&L:

[0082]

ST RIS . B E paamyv  @RgE A
Alg3 1000 5.97 1.49
Alg3 : LiQ=1 : 1 1000 5.06 1.76
ET-1 1000 5.22 1.55
LAY P-1: Alg3=1:1 1000 3.92 1.85
L&Y P-2 : ET-1=1 : 1 1000 5.07 2.21
L& P-4 : ET-1=1: 1 1000 4.77 2.21
L&Y P-7 : ET-1=1 : 1 1000 4.06 1.78
{LE¥ P-13 : Alg3=1 : 1 1000 4.67 1.76
L& P-14 : ET-1=1 : 1 1000 4.76 1.66
{EE&¥ P-15 : ET-1=1 : 1 1000 4.60 1.94
{LE¥ P-18 : Alg3=1: 1 1000 5.09 1.81
{EEY P-19 : ET-1=1 : 1 1000 4.07 1.81
{L&% P-20 : ET-1=1 : 1 1000 4.25 1.82
{ELE¥ P-24 : Alg3=1:1 1000 4.68 1.83
{t&¥ P-33 : Alg3=1 : 1 1000 3.95 2.15
{L&%) P-42 : ET-1=1 : 1 1000 4.04 2.01
L&Y P-43 : ET-1=1 : 1 1000 4.12 1.83
LAY P-44 : Alg3=1 : 1 1000 4.04 1.94
{EE¥ P-45 : Alg3=1 : 1 1000 5.17 1.63

[0083] |yttt W] LA i, A WL BRGSO i 71 50 = & A AR T N BAE IR 264K
S, BA R YRSl L MR e R F AR

13
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[0084]  Sijitif58

[0085]  DAACKBHIIML BHIFIALQ3RIE A (EELL1: D) /E B N BUR eyt B T
FEARM L, LA R B 40 S PN AN A R

[0086] R AN LL A ML BUR B as A A

[0087] (1) KRG YFALGIR A (EEILL: ) /EAENEBUR S s
TAEHA R, LiFVE N HLE BUR S8R0 IR AR R

[0088]  (2) LiQFNAlq3fvR &4 (FEE L 1: 1) 1E N HLHL BUR e 8814 i o AL S A KL
KR HWAYNENA N BUR R FIEAM EL

[0089] A HLHLEL K B8 k4549 : TTO/HILO2 (100nm) /NPB (40nm) /EM1 (30nm) /ETL
(20nm) /EIM (0. 5nm) /A1 (150nm) .

[0090]  HHLH BRI HI LT

[0091]  ¥gipAn 1 ITOE ] T H 2 (PE A PBH ) 1 B 38 B AR 75 P A g AT R 75 b R, S8 5
TE LB F/K A e, FAE I 2 TR v 70 R 7R B v, PRV 1R IR B b 22 58 4
K, R AR AR BE L HF AR RE B B T o & o 3R 10, DA SR T i M 0, $ s 5 8
NZHIEE G887

[0092] K¢ FiRBEFSIEAR E T H BN, IR X10°~9 X 10 °Pa, 7F PR - B2 28 4%
HILO21E N Z YUENE , 2885 H K0 . Inm/s , 288 )5 29100nm;

[0093]  FEZSJUENJE L F 2 RPENPBIE AT AL Z , ZRPEEF N0 . Inm/s , ZBRPE IR N
40nm;

[0094]  FEZ U Z 2 I ZRPEEMILE R F A NG Z , 2895 H %80 1nm/s , 78
% SR S 30nm

[0095] FEAMWLAIGCEZ F R T2 KA E AN, Inn/s, 289 2 1) R
20nm;

[0096]  FEHL FAE%)ZE (ETL) LI ZS 28950 . Snmf HL TR N ERE BTV ;

[0097]  FEHL FYENJEZ LA ZPE150nmA) 45 (A1) 1ENBA .

[0098] A HLHLFUA LA RE W2

[0099]
ERzxE

BT HAR BEEANE @ it ik

) v cd/A

cd/m”
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