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Agmolth. A 44 BAUMDS F2) 7ol 4% AF F4 Wstge ¥FE 5 e FFE)d JaA
Ty w9 TAY el o8 T 5 ok mwe] #3230 mAE 2deA, Y 244 Fue 2
= oo]ﬂgl EQE TC 1= o

al

o T d ZUE HIM F(106)0] F=(82)Abol AW ar VIE-HIM =(102), HTL(90) EML(94),
ETL(96) 1831 &=+(98)] 93] YolxTh. HIM &= (102), HTL (90), EML (94), ETL (96) 1&]al &= (98)l

e Fodoll mAlE 28, A THE FEe Ux g3y JHE e E ZHUE HIM F(108)°] =
(82) “1 EAIE W VIE-HTM 3(102), HTL(90), EML(94), ETL(96), = 2=(98)°] %w}%@. T QEZ
SEAE A"oA, AZ/LE HIM Z(103)°] EA1% ™, HIL(91), EML(95), ETL(96)™ &=(98)0] FHu}&r}.

AAF RHo2HE AXE F71EY A SEv dE B9 54 AP F EHEE f7] B &9 #AH
A zdE 4 Auk. A7) wiXa(mass) AAF == 2F 0.5ng/sec WA 2F 500 pg/sec, °F 1.0ng/sec WA <k
100 ug/sec, ¢F 5.0ng/sec WA <F 80png/sec, °F 15 ng/sec WA <F 10pg/sec, <F 50ng/sec WA <F 1p
g/sec, °F 100ng/sec WA ¢F 500ng/sec, T+ °F 200ng/sec WA 2F 400ng/seco]t}.

#7152 Qoo Ak AR 9YE F Ak F715S 9 0.5 mm WA 9k 100 wm, °F 1.0 nm WA F 50.0
mm, 2F 10 nm WA 2F 10 gm, °F 20 nm WA 2F 1.0 gm, F 50 nm WA 500 nm, 2F 100 nm WA 2 300 nme
FAE 7HE 4 o
§71%2 9ol madd Unw P4E 5 Ak, $715 oF 0.1 g/en WA o 7.5 g/em’, °F 0.25 g/em W
2 ok 5.0 g/em’, °F 0.5 g/em WA °F 2.5 g/em’, °F 1.0 g/em’ WA SF 2.0 g/em’, TE oF 1.25 g/em WA
k1.5 g/cm«] WU E zhet,

g9 AANE s 949 5 vk §713e @ WY 10 a4 EW ) A
2+ it AlFEo® FAE, °F 0.1nm A F 10um, F 0.25nm WA 2F 5.0um, 2F 0.5nm WA ¢F 1.0um,
°F 0.5 nm WA 10.0nm, ¢F 1.0nm WA <F 500nm, ©F 5.0nm WA 2F 250nm, ©F 10nm WA °F 125nm, 2F 20nm
WA 100nm, <F 25nm WA F 75nm, FE ¢k 40nm WA ¢ 50und EWH ARNE A £ k. 42 59, A
A7]= oF 20nm ©|3} FE= SmmoldtE AlFE & Aok, Ay HA] deA, FAHE WHLS 7=, *ﬂiﬂ Fd iy
10 umQl EHo|t},

w9 A A e Z7] AL Held f71% B doe] e /7152 4 Y T, AT 7ET,
T AR aET, AR Y T R AE T 3 AR shvE 2EE S gloh 24elM AFEE = S0 "R1"
T AR 2AE Axsks b AR e AT f7] =dR ohdE aRAE 298 ¢ vk ARARE
aEAb obd BE #7] 2dE A2 4 on, ARAs A7) B/Es Aol AR F 4 A AR
A wbE GRS 2EE Utk ARAE B dE 5W A 4 Ee S dFEA sl aF
o2A, A 99 & ok AdAs B2 A Bl WEE ket g Az pAd =y
(dendrimer)®] &4 F-3& A&dS & 4 vk, d=gwe] s 22 g4 B 1 AR ovy o 5+ A
o "lEdus AR A 4 9lem, OLED ZofellA ARSH = EE dEdgus ARt 4 5 gloh ARAbs
dird o @Y EARS e F Aod NS 7HAY, v udaks BAwe g shekaa A
W wE B et B AR EE "f)"E EmE A A9, wElea 9 dHE 9 A8 &
34 Frt=o F4 ZE-(netal complexes)S XE3H3HT).

dofe] A 4F FY BHol ¥ FY T == v T A F vk 4E FY 2E R 5w
FE 584 4 FYL AFSEs 4T Y 5 (L2 FF 12U dusEiAy & ¢ Ak R
AA eelM, AE 7Y T2, dE YW 2¥9-38" e 22§ S92, PEDOT:PSSE E s,
EE CuPe HEE MIDATASE 22 Satd A 548 2338 + Aok, A3 F9 T2 =T o3k A(p) ol
v sk drsto] Hkaz‘ﬂ HONO(ZHE 5271 vl 4 eue) oyiA] ede 2te dsh 2w AXdES 71
F glen, HILO Al Hwel AMF &= Fol dar, HILY A29) ub) SWo] ¥ 5% o] k. "M} &
U ATAE": AFE *E‘xﬂi FEBHE HOMO AufA] eel] st %QOM. o] &2 HXUEE HILY| wle]~
wdoAY EHE o 5 v, =39 HILE ARSste] “HEVE W74 5A4& 2=s A9 o gloen, 34
Ev 584, 7ked, A4 e dHsHy S0 e g A9s s g HIL =49 542 Jeel &
£4 FEomFH HIL 24 U2 F=92 F =S Aed 5 ook HILS] A= & 59, F 10nm WA oF
50 me) FAR, FF T FWE FEIeAY FEI L AL = A
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T, A5 B9, de-5 HZ {f7152 o 279 ABE-T A o 10070 MB-FE E= of 27§ AR
-5 WA oF 20709 MEBE-TES EFE F do. MB-T A7) Rn-Ea $& Edeke W, dE-F 2=

o
F7152 oF 27 MBE-F WA F 30070 ME-F, <oF 107] AB-F WA F 2007) M E-F, T o 5071 AE-

2 A ok 1507 AB-2g TR 5 Aok A7) OE-F o= 47158 dE 5
= o

¥ o} 2
A e 150 mel FAE A 5 vk 47 2de Az W f71%
=1 (¢}
= -
3

AZ el g $FTS 238, A7) Adx 9 §UIEEAS] A7) 719 $ET Alold QEE gt}
A7) A oA o FAE WESe U fUIEES TR F vk A7l A2 39 3 WA 10
um? oA ®d FA WA HE AFLeZ FAE oF 0.5 nm A oF 10mme] FW AV, 42 9 < 1.0
nm WA ¢F 500 nm, 2F 5.0 nm WA 2F 500 nm, = ¢ 0.5 nm WA F 10 mme] W AZVE 7 5 Q).
A A oA, Z2AE WAL 7t2, A= o)zl ZF2F 10 pm (10 pm by 10 pm)Ql TwWo|th, A7) 7]

W 2z ~EO WA 10 x 10 pmolA BW T Bxe] B AFEozAl 5.0 mut e mw AR =
TS vlola 2 FE9 FrEe igte] ¢ 1.01 WA ¢ 2.08 w&=E FX F7HE YERdY.

B odg e ujs 53 US5,405,710, US 6,811,896 B2, US 6,861,800 B2, US 6,917,159 B2, US 7,023,013 B2,
2 US 7,247,394 B2; "= &Y FE US 2006/0115585 Al, US 2007/0286944 Al, US 2008/0238310 Al, US
2008/0311289 A1, US 2008/0311307 Al, US 2009/0115706 Al, US 2009/0220680 Al, US 2010/0171780 Al, US
2010/0188457 A1, US 2010/0201749 A1 2 US 2011/0008541; 2010.11.29. &% wl= 53] & #|12/954,910
SolA AuE A=A, Al2=", W "1, 7] B, 771 As, 9, S, A5, 9/EE 9 EdxAH
(TFT); A3 2] (Geffroy) 59|, "organic light-emitting diode (OLED) technology: material devices and
display technologies(f7] &% tlo]lo = 7|<e: A& A2 2 tAaZ#o] 7]<4)" Polym., Int., 55:572-582
(2006); Z(Chin)%] "effective hole transport layer structure for top-emitting organic light emitting
devices based on laser transfer patterning(Zlo]# A} sj@e] 7|23 JH-H= 77 &F 228 A% &
B Ay % F F+X)"J. Phys. D: Appl. Phys. 40:5541-5546 (2007); 3 (Huang) S92, "reducing
Blueshift of Viewing Angle for Top—emitting Organic Light-Emitting Devices(ZdH-¥& F7] w4 AAE
Q3 Al EFAIZEE £9)"(2008); #l(Lee) T2, "Microcavity Effect of Top-Emission Organic Light-
Emitting Diodes Using Aluminum Cathode and Anode(&Fw|H =3 U=& AL&ste] AR-#= {7 ¥4 ¢
ol =29 wlo]lgx FF &3)," Bull. Korean Chem. Soc., 2005, Vol. 26, No. 9; Organic Electronics:
Materials, Processing, Devices, and Applications(+7] AA&st: A=, HF, 24, 2L 8), (So, ed.),
CRC Press New York (2010); Bulovic et al., Phys., Rev. B 58: 3730 (1998); 28] =l (Lee) 59¢, Appl.
Phys. Lett. 92 (2008) 0333035 AH&3tH, &9 WAAMA Fuz AAS A&

OLED Z:zfollA] mlola 2 350 ARES 2ol Fx= QA8H=, v 53] US 6,326,224 BlolA & < Sl= wt

=
Sh o], W YAES Foluw WY A S, Ei MRS A A noldz FEE EF OLED £
FH E R BAL I WANUC B wge st ol g WHe s olgel OLED vlolaR THS
GRS g 5 Aok B FAAA AREE 93 FE $H (33) S5, 2k $F SE, A4E
o] 5, wlely e, H/EE Woly AT e st ool ezl ALgEm 2AHo] OLED vhe]a
2 FEL FYHES A @ vlelaz TS Aol wolt #7) wivl 3o 4gul 8 299 & Aok,
A7) §7) M9 S B GANGA AEE gele AME WEs I TAY FYFL LI

OLED vholoiz FE& Wy 5 @ AL % A2 wAb 4 a8y A W AL WAk A
SoWE Wold Qu Az ALNF A2 WA AFORVE WolA vk, A7) AL E Az Ade B4 F v
o3z FF A FEE s YA AW 5 Ak OLED vhelAR FES FAY W, FH WAL Al
F7] M EE 02 32 A4 AL WA ATl FHFS 2FAT. ] AL 7] WElE EE OE S
T 295, AT 243, WFCIDE, AR £5F, adn A4 FUF sked sht e 2T 4
2l

T 10A 2 10BE #HEY - HE (FP) vlo]laz ¥ 7|8 2= sjgre|n, ojuf p=1
2n(5, A=2n)elt}. 7] % Ul AwidE P8 me A1eR ) vE a3 e, ad 3% W FP
o] A& FEo] WARE R & ] ALS 7 glen, A d7F & 10AdA s o3 =
2 FTFAFTH 2L A(FE BE)g whEstolof gttt Y] ¥
AF7] Atelel wk %
HEH] H3
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o) ek AA] oo wet wAEE due - AR (FP) vholAR FE RE@=2)E AFHow
Wolth, £ 11& 59 FF(eson) FAste Ak A= A7} 9e =A@,

T 12% B ool AA oo weh, g S(EML)o] mlolaR FF 9] IE X FAgEm FA onas FUt
Al717] 918 AFE-E = tiute]2s 2Ee] s ot} Y] 2B f2] 7]3(81), F=(82), HIL(84), 3fut o]%
o] HIM Z(100), HTL(90), EML(94), ETL(96), 18]a &=(98)& X3}, 7] 29 7|g732e #HHy - ¥
% (FP) wlola = F&3 AHEo], EML(94)¢] wo]a = F59 a3 HHAHES st 5(98)0] =4 A}
712 Agates ghvh. EF(EML) o] 4/ ==l fXets A, @go] JdAlE Ao|th. ¥k, EMLo] I}
S, oluf AAste] A= M7|7F Hdi7b H W (EAE vpel o)), Fd WEe] ddd Al 4 gl

W s wy A

3 2AE AT FEZWUL) /AT FYZHIL)S A7) HIL $A7F ¥t we, nlojaz2 3% ad& x3s}

o 7] WE 2FEY oSS v Y] VEE afeR FEYHA T ¢ . AV BE AFEHD

2 g3 FA HE AVIE7DE 247 Y vfolaR 3 EdS ARSSHE 3 o7F = 137 HE 10A

A, A7) AT FI= [1HIL)E 9 24y 748 A835te ZAEHTE, 2 F74= 0 nm WA 120 nm
J

# 1

HIL2 7 CIE-x CIE-y

(nm)

0 0.134 0.170

15 0.134 0.192

35 0.135 0.208

65 0.138 0.227

71 0.144 0.207

100 0.143 0.170

110 0.139 0.156

120 0.135 0.163
71 G 225 9 vlo]laR FES FASHy] 9 o] B ool AFEd. A7) WS =X 9,
oA AF ©A, HAF ©A, gl T2 WAE 2T F k. dF EW, = 4e B dyge] A o
wel F7] 2 RS 9 vloldR FES FAShE W Uik EE ot =X WA(520) FHoll oy
AT GA(530), HAAL @A(540), 28] F2 GA(560)7F AAHE Aow LA T AF YAVt §7) wF
2o & A7 fE AP EHoeR ExE ot A7) A Jdae Ao 74 2 &3 e dy
-4 F7] B od] AHsNE = Aok, ] AAF AL ANUATF AlFE o] Aol FAE AEE]
STHAIIES st 7] WA Bl Ax 9 §7]) BES JAHSESF ok ] Ax 9 /7] BEEE A
AAF RHo2RE V|@Ho g HALF e, Y] Hdx v fr] EFo] AFHow uA FHE 7w SHHEF
goh. 1 A Al 7] WE S9 Aot

A7) 713 Al WA ASS 29 ¢ glow, 7] A WS A SOl B oe2RE oF 1.0 pm WA oF

10.0 mme] A, dE &9 7|HSZHE ¢F 10.0 pm WA ¢F 100.0 pme] Aol X3¢ 4 dot. 7] Ax

o F7] EAL oF 0.1 nm/sec WA 2F 500 nm/secd] £EZ, = EW °F 0.1 nm/sec WA °F 50 nm/sec?)
o

E2 3 P% BEES 3349 5

P

T

g AN elelA, 7] daE AR ZAYE Agste] VW Ee f71F 43 AAbEch. 7] 9R g
A7) 7o) =X 5, olelg Aot A e
Za8 A diste] A7) AwE upe} o]
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B WAL FRARA, Q/EE B2Y F9 um 53 A 5,834,803 Hud JE Fx 22 F FE(out-
coupling)E /HA&7] &l o] X whAL F
Fuw AeR)

H) = Shu o]/fe] Fo] d¥t Al Ao o3 FAHAT, oo o F& giilste] EE Friste] A4
g el oE FaE & dvk. AV §7159 A, A BHES 9 T ¥, vs 53] A 6,013,982 9
6,087,196% (¥ WA A a2 JQLHAhHdA AWe viel 22 JaA Wy, 2H2E F9 "5 57
A|6,337,102 Bl (Ed WA A iz ALFTh oA AR wie} 22 {7 F7] 8 F2(0VPD) B,
aejal vs 53 #07,431,968 BlE (2 WAIACA Faw dfFrhelA AwE uiet e {7 SV AE
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