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T, 5% B wyge] gt A de] wE ggdt 3 231 stlA A" A e vE v FHE EAIEE
MNFmoltt, AF % BHAHNM S 8 7133l AT AF 74 dsEs 23T 5 Adve F5(82)d JaA
Uy e 4 2y Y o FEFE F k. EWe 5 EAlE 2EoA, U Z2A4d FeHE 2
E 9ad ZTHE T d ZUE M 5(106)0] F=H(82)4Fol A= VIE-HTM 3(102), HIL(90), EML(94),

al

ETL(96) 2831 &=(98)] 93] Yolxth. HIM = (102), HTL (90), EML (94), ETL (96) 1¥]il &= (98)¢l

Ewle] Foo] EAE sdelx, YA EAY EE vhe B34 FeE 2t A TAS HN F(108)0] FF
(82) Zdoll AW, VIE-HTM 3-(102), HTL(90), EML(94), ETL(96), ¥ &=(98)¢] HwEr}., =W S EZo

SEAE 2" A, AZ/EDE HIM 2(103)0] EA 5™, HIL(91), EML(95), ETL(96)3} &=(98)0] Hu}&r},

AAF RHo2HE AXE F71EY A SEv dE B 54 AP F HEE f7] B 4o #HA
A zZdE 4 Auk. A7) wiXa(mass) AAF == 2F 0.5ng/sec WA 2F 500 pg/sec, °F 1.0ng/sec WA <k
100 pg/sec, ¥ 5.0ng/sec WA <F 80ug/sec, F 15 ng/sec WA ¢k 10pg/sec, °F 50ng/sec WA <k 1n
g/sec, °F 100ng/sec WA ¢F 500ng/sec, T+ °F 200ng/sec WA 2k 400ng/seco]t}.

F7152 499 dst= FAZ AL = A, F7152 2 0.5 nm WA 2F 100 pum, ¢F 1.0 nm WX <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, €k 100 nm WA <2 300 nme

A% 44 5 ek

§7122 Qoo nadd wre P4= 5 Ak, $715 ok 0.1 g/en’ WA o 7.5 g/em, oF 0.25 g/em U]
2 ¢k 5.0 g/em. °F 0.5 g/em’ WA F 2.5 g/em’, °F 1.0 g/em’ WA °F 2.0 g/em’. EE= oF 1.25 g/em WA
°F 1.5 g/em e WEE Z=t}

F9 AAVE 2eE FA4E  dnk. /7152 @ WA 10 pn® oA W 77 A
zFo] Ht AlFLo= FAH, °F 0.1nm WA 2F 10um, °F 0.25nm WA ¢F 5.0um, 2F 0.5nm WA 2F 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
=] 100nm, <F 25nm WA °F 75nm, B oF 40nm WA °F 50 ume] ¥H AHVE M F Utk & EW, A
A71E °F 20nm ©lst & bmmeldtE ATE ¢ Avk. oo AA] delA, SH8E WAL JtE, A2 77
10 umQl EHo|t},

o

e gAlAelA AE 7] Al Aol #7115 e o tE #U15e AT FY T B FES, T
T, AR FET, A7 FY S5 R AG T T Aok suE 23E Aok BdoA ARgHE &0 "{7)"
= AR 22E Axse O AR e AR /7] 24 okl awAE XA £ v ARAE
AZA obd BE f7] 22S F2T ¢ don, ARAs A7) H/Es Aol ddFer 2 dY. AR
A= g G A E 2T dnk. ARAE B3 oE 5W FEA T Be FAY R EA w3l 2w
oA, TFAN £942 F Ank. AdAE w3 A FiEe] udE se Ao AEzm A d=gy
(dendrimer)®] 34 F-& 93h& & & ook, dl=gw o 0] RS FF £ A ARA dvy 4 5 9
oo dlegu s AR 4 F dlen, OLED Zokelld AREHE BE degue ARA 2 5 v AdAs
dubA o ol FAFES zke Z Ao¥ F3AE AW, v uaiAE kvt oFsk 348k 2k
WY T BAEs zhet, Bdoa] AlgEE "HU"E £ 9B A9, g3lea 9 e 93 23 @
i Y=o F%5 ZE(metal complexes)S ¥38H3It},

Aol A Ay F§ EHol A¥ FY T EE OE T AHEE F dvh. ¥ T EF UE dHoR
FE 284 4F FYS AFIES AF Y T HILLS 45 ZHS FesleAY &3 5 vk, d¥
AR ool A, Ay FY T2, dE BW 2¥-39 FFAS} 22 & A B4, PEDOT:PSSE E3SHAU
HEE CuPe H= MIDATASE 22 Fad AEx E45 28 + ok, AF 59 T2 E3 o3} AL(IP)
U ek geste] v HM0(Z7HE =74 Afd 22 eulg) duA] d8s 2te dst 2k AXdES 714
g e, HILS A1 SWHe sk &5 Fol i, HILS A29] v W AF =% Fo] ). "3 &
W ANVE"ES A3S AAR FEshs HOMO oluvA] gl st Edott. o] 22 AXWUEE HILSY Mol
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E ool5e] g od AAT & glew, @ xAw Ao} welsle] 4v] AW e o] Wold =B 4
9= Abd-#lo] % (pre-bake) 7158 HAFES S},
sElo] & ool ofd) ATHET. A7) &
o) MB-Z WA o 30070e] HH-% 79g v}
g 5w, tE-2 9§72 o 2709 A
% WA o 20709 AE-ZES EFE 4 A AR-F 2] wi-pA
% k

7152 oF 270 AE-F WF] 9F 30070 A E-F, oF 107] AB-F WA ¢ 2007 AME-F, HE= oF 507) AH-
S WA oF 15070 HB-F8 X3S = v 7] 4e-F HEZ 57152 95 59 °F 2 nm WA 9F 300 nm,
°F 20 nm WA °F 200 nm, EE °F 50 nm WA °F 150 o] FAE FE 4 vk A7) 28 Az 9 fU)E
A5 9ol fAskE EFTS Edete], V] Ax 9 {frIEESol 4] V1ds RS Ateld exEE
A7 WFTE olnd spgor S WEdhe B fUIEdS T 5 Ao AV A2 392 @ WA 10
um? oA A FA \AY] W AlFLo®2 FAE 9F 0.5 nom WA ¢F 10mme] W ARV, dF EH °F 1.0
nm WX 2F 500 nm, ¢F 5.0 nm WAl 2F 500 nm, == ¢F 0.5 nm WA °F 10 nme] FW AFVE /M2 $ A
A AA delA, 54" WA 7k=, AlZ Aok Z42F 10 pm (10 pm by 10 pm)§l FHo|th. 7] #7]

W 2 29e WA 10 x 10 ynold EW T Ao BF AFToRA 5.0 muth 4 EA AANE
=
o

A3 vlolA® Fge] Gl theke] of 1.01 WA oF 2.09] &R F= S7HE YERITH

v o uj= 53] US5,405,710, US 6,811,896 B2, US 6,861,800 B2, US 6,917,159 B2, US 7,023,013 B2,
US 7,247,394 B2; vl=r &Y FH 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 Z US 2011/0008541; 2010.11.29. &% wl= 53] & #]12/954,910
SolA AuE A, A", W "3, 7] Bd, 771 As, 9, S, A5, 9/EE 9 Edx Ay
(TFT); A3 2] (Geffroy) 59|, "organic light-emitting diode (OLED) technology: material devices and
display technologies(f7] &3 tlolo = 7|<: A& A2 L fAaZ#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-4=& 77 &3 228 A% &
Bl Ay % F FX)"J. Phys. D: Appl. Phys. 40:5541-5546 (2007); 3 (Huang) S9¢, "reducing
Blueshift of Viewing Angle for Top—emitting Organic Light-Emitting Devices(AH-4Z& 7] w4 225
Q3 Al EFAIZEE £9)"(2008); #l(Lee) T2, "Microcavity Effect of Top-Emission Organic Light-
Emitting Diodes Using Aluminum Cathode and Anode(&Fv|H &3 U=& AL&ste] AR-#= 7] ¥4 ¢
ol =29 wlo]gx FF &)," Bull. Korean Chem. Soc., 2005, Vol. 26, No. 9; Organic Electronics:
Materials, Processing, Devices, and Applications(f7] HA&38: Az, A, 24, 2 &8), (So, ed.),
CRC Press New York (2010); Bulovic et al., Phys., Rev. B 58: 3730 (1998); 8] = (Lee) T9¢, Appl.
Phys. Lett. 92 (2008) 0333035 AH&3tH, &9 WAAMA Fuz AAS A3

WE

OLED Z=ztell A who]la = &52] ARE2 2ol Fx2 185H=, v 58] US 6,326,224 BlollA & 5 gl= nb
Sp o], F UgFS Folal W3] M £, T MEE N ARG violaR ¥E2 3 OLED AAtE
FHO WE Ak ks JA WAARIG. 2 2] sy ofdde] WS skt o]4de] OLED mlelAR s
FAES AHEE F odvh. B HAANCA AdEE 93 % TH (F4) S, Wz FF LS5, AAE
o] g, wo]R 25, Bl/E= wlolR] Ak} 2 sy ool wpetulE st ARSE Al 24 o] OLED whol=L
2 3ES A4S dn. & vlolaw 35 dols} o= {7] By o] A&l o 24d F U
A7) 71 WE 2 29 HAACdA AR el JAE /e d 9 ASE £33 A A7
OLED vlola= &2 W3 5 2 Al % A2 v} A58 3. 7] 23352 Al 718 05 Al A A
SomAE "olx gla A2 AT A2 wAb dFomiE "olA vk A7) Al B A2 AR 55 5 vt
ol wwel Hu F=S s AgsA AE 5 vk, OLED violAZ ses A o, S @A Al
F71 BT e g S5 44 Al WAF A5l e g A7) AL 7] WES B g 52
e U5, B FET, TRCMADT, AA &5, 223 AA F45 ke sy o] dE 28 ¢
AT

T 104 2 10BE #HEE - HZ (FP) vlo]az 3% 7|% R sfgFreln, ol m=1, BfSae o3 3Fe

Z

2n(5, A=2n)elth. 7] &5 Wl A Fe R= dew Qe tE e g
PN
T I

mpolA® FFo] WhARE R g Fe] ALS 7Hd
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[0113]

[0114]

SIHSd 10-2019-0031602

Lo FEFN 2AL A(F BE)S wEselol duh. 47 FF 4 (b Pl B A2 W, T
WA Aelel WE FACHATDS FHRE @ BEo Aok o] e A%, AV A% Ade @ $EC8E
seEgle] Y2 v BQeTh o] ge A%, A7) WECImA)E B olaw FE] 140l o8] A4
g W ool T A @R e, T Al O 459 X6 s A AdHt

E LS ¥ wye) g A4 del weh g4 Ane - A2 () vlelAn 3F REm=2)E hom
EASE Btk ® 11& 359 FRCetelA) AAve] Ai WE A 9ee w4 T

B 12t B owwe) A4 oo w38 FEIo] vholam FEe 9% 9xd G4 A onae Z7}
A7) g8l AL s Hutel s sgle] AjekRelth, 47] sue 2] 7lW(sD), FH(2), HILG4), sht oy
o] HIM Z(100), HTL(90), EML(94), ETL(96), ~18]3 &5(98)S 2x33tt}. 7] &8 7|st7xE dAHe - ¥

2 (FP) vlola2 F53 FH= o], EML(94)°] vlo]la=2 FFe] wEy AHHEE sfal 2(98)0] F4 WA}
712 Agstes vk, BFF(EML) o] A/ sl A g, el AAE Alojtt. whd | EMLe] THo
AAsHE A, olwl AAme] = A7IZF Hdi7b S (eAlg vk Zol), G wEe] FdE AL 4 Sl
ole]gh Itehek et mlolAw FF M4 dol 71Z3ke], 7 9] WhAY] Abe] BML 91A= R sl g A
Lo} W E x¥ q

v

EFsHe B4 9E 54 9B VA0, e velas $F anE 4%+ Uk

3 2A4E AT FEZMUIL /AT FYZUIL)S A7) HIL FA7F WaEdte o, nlolaz 3% ai8 233
of A7) W& AFEY IS nxa A7 JwE ardor Redd 3 5 gtk A wE AdER (L
2) a8z FAH FE (D E 2AEY] Y nfe)laR FE RUS ARstE 3 orF = 137 T 1904
Agdct, A7l AE FU5 [IHIL2)E € ZdY 7|&S AHeste] ZHEHY, 71 F74E 0 nm W= 120 nm
oA WHAFECTH T 132 E @i AAl oo wet HIL2 FA(xmm)S F5EA4 BEF OLED ojujd MEE EA]
b ajzolrt. HILZ FAIZE F7hsel weh, 1 wWE AFEH(EE CIE #3p)dA 93 side] ##HE o,
ol A7 wholaE FE Ul TR FI BEol AV HIL2 T FACY SRl wEk 71 BEel) Z25E A!2
1Z23 R (m=2)2 o]%F 31317 witoltt
F1

HIL2 F7 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 2AE S vlelaR FFS FAs] A Wo] B A AFHEHTE. 4] WHe =X 9

oIUA AF WA, A WA, eln B v
web f7] BY £AE AT vlolaR FES
AT WA(530), AAF AG40), el FF WA(560)7F A
ade] & GAa] el WA mRom
B-g f7] 246 ols) Aeld & Atk A7) WAL BEE UL AFH oleld Aol 4]
FUAVIES S 7] WA mRael Az 9 §7) : e

° S
= -
A EUORNE gon AAFel, 47 Ax ¥ §7] B4 AdHow nA A JRie] FAHES

A7) 71w Al vAF A5S 23 4 Qlom A A 32 AL T woeREE oF 1.0 um WA oF

10.0 mme] A, odE E9H 7|HoZHE <F 10.0 pm WA ¢ 100.0 pme] Al AXT 5 AJot. A7 Ax

u §7] BZe ¢k 0.1 nm/sec WA °F 500 nm/secd] £EZ . & EW ¢k 0.1 nm/sec WA ¢F 50 nm/sec?)
=)

2~ = = = = =
£ T FAE NEES T

N
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Ou‘xATA - LB o o X — e — T X = mL.mmaP e r
B S Y T LN o 2 g SR v 4
g L oPdrsE_ _PTaAmurd FzowocZ T L% =4
T o ST R DT = ay T B = N - X0 K = o =
oﬁxwfo,,mo hy ﬂuo_u? mdrﬂ7mrucx S 8 = 8= & B u.aaxﬁ
= = — .- - - v
sy P T R CjwmewEPxl 85522757 cw  a8LF
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GFTE BB W T HgES "S 289 8o® Sx U
— o = " Ao _ — A S oa -2 88 g 2 = dp — - A
22T N AT PR R g N g2y o S S 8 3 > B~ o oF T 2o
BRR Ly P e T w IR nz_p)nM%mA ol b=
. op o 0 mr N 7l % - ool g M © 2 o
rrTe p SRR g T L TH F ga SR EY oS w4 RE
M o Mo m zouH = T o o o x ™ T 5 AEo%\H% (TR X -
of Ho o "l N E mn.%l.\me PR I op Mo S R B A o e
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