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resin), EZ oM =7 A (polyamides resin), E2|o|H=A A (polyimides rein), EE3} EZZ|o|~HEH
%A (unsaturated polyesters resin), Zz|dd#7] 4=%](poly phenylenethers resin), Z|dd#ldulo]=7
%A (poly phenylenesulfides resin), % #WlZAlo]Z 24 dl(benzocyclobutene, BCB) % &t olite] &4 Fo
= s T8

Eg, B e wE Al AAde At 2o dHEHE AL ofyn, A9l wEt Pestet(180)3 F3b
HAw(160) F ol shve AFE F= A

Bersteh(180) Yol f7] 2% 22H70)9 & A=(710)0] A ET. =, F7] 33 FA AX10)E B
o] staEnitt 2t wiA " B4 A AFE(710)S EdET, oy, B9 A AFE(710)S AR 9]
Z wjAETh, 3 A=(710)2 HEksluh(180) 9] A EE(182)8 T =9 A=(177)3 AZH )

w3, Jeste(180) $olE 449 A AFE(7I0)S =yUE B3¢9 AFRE(199)S 2

ke i Aol
(190)0] FAATh.  F, Hx 1909 AFHF190E 2 Haeivh YAAG. 2D He AFTL0)L
st AolTH190)9] AT BhgaES AR, Teht S AF(TI0)0] WEA S el =H(190) 9]
AN WA A oM, S AFTI09] A} sk A0k BAHRE o Aol
(190) ohefel WiAE & gvh. Fa Aovh190)e] BYH PR HAHoR wwY o Hu, s 4o

TH(190) 9] ATFH-(199)7F FHE P2 AR OZ WY o] g},
sl AOITH(190) ol Bl Aol E(195)0] FAAT. Z, 2dolH(195)% ML Jge] I,
250 (195) A 71R(110)7 BA Z1R(210) be] AL FAS] AR BES PAtE 4TS @

=

B0l ~Ho|AE (195) FEA 719H(110) 9] 7 ArE el 7bke] wi A E R
Al 719(110) 9] Fdoll 7hrto]l Wi E4S AU oR WE FolE 3
X E 2|04 (1951)F FA] 7]F(110)9] 7FdAte]e] wixE ZHo]x

FHHeR 22 =05 7}X1tt1 i
I FA 712(110)9] Ft
1/5 WA 1/2 HY o v
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[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

SEE361 10-0995066

e EolE zZhEt),

ole} o] FAPE EHF9 AFo]AE(195)2 EA ]jJF(IIO)TJr A 7% (210)«1 HAE A ¥nk olyE A
2 g A FHABL0)E &4 2 5588 Ao FHA(310)7F A-E(350)9] Al Ao A I
S A= RS GA G,

3 ALuH(190) 7 2= o)A (195)+= Eglota €A A (polyacrylates resin) % ZZ]olu]=A(polyimides)
o X B A A€y FUE Fo= e 4 v, g3 3k Agoluh(190) 3 AF o)A (195) = A
T EE AR AL FAS FE AR FAHE UG =, FEE =3 A4S FE =3HS 24dstd g
a2 A9EH(190) B 2=F o] (195)F 4 4T = vk, aEy B oEd wE Al A7t ol g HE
AL ol fﬂra‘rﬁ 3FA Ao uH(190) ) 2Ho] A (195) = ¥ ow e HiE dAE 4 o, A= o
2 2AE A wrEod = QY.

4 AF(710) Hel= Tr7l 143 (720)0] B, 7] HEF(720) Aele 3% A5(730)0] FAHE.
oj} o], sk A=(710), F7] BFF(720), % T& AF(730)& 23 iX}(7O)7} ichile s

011
s
o
N,
e
off

ojuf, F7] WFZ(720) E}i o1uH(190) Y] AHFE-(199) WellA 34 A=(710) 2 FE A=(730) Abo]o
ol wix|Eo] WS AT agal FE ASH(730)S f7] EE(720), I}A @4‘%(190) 2 Aol A
(192) 7ol FAdH}.

7] FF (72002 A=A f71E BE LA fU1ER o|Folny. Egh, §7] wEE (7200 3T, A
T FU=(hole-injection layer, HIL), A& 4%4=(hole-transporting layer, HTL), =}
transportiong layer, ETL), @ Hx} FYZ(electron-injection layer, EIL)S = 3}} o|AS Edste o=
Hog Fgd ¢ k. ol EFE XY A5, AT FYFTol &5 s AF(710) Aol Wi EL, 1

7
2 AT 75T, TFS, A 755, AR TS0l AUz ASdn

=
% Z(electron-

do 4

Ot

b 304 7] whEE(720)S 3hA A YuR(190) 9 ATEE-(199) Wellwt v E gl o), B owge] wE Al
Ale 7} olo] == Z& olytt,  whEhA 7] W35 (720)2 kA Ao EH(190) 9] JNTE-(199) Wlel A s
AZ(190) 9ol FA=E Bt ol st Hu(190) % FF HF(730) Atololx= wixE 4= At} :rLZﬂXq
fr7] EF(720)0] FF A 2= BF FHSHIL), AT FEFHIL), A2 53 (EIL), %

FHUSEIL) 5% 22 o8 s 5 35S AYs A T FHSHIL), BT F535HIL), HAb
EZ(ETL), % AR FYZSEILELS Ax HAHA 2= nt~H(open mask) S AFEste], &E A=(730) 3
AR kA J=(710) 9ol R o) kA AolE(190) fell= FA4d 4 vk, =, {7 $EF
(720)0 &gk o] 2 5 3l o]4e] o] sha Ao HH(190) ¥ FF HAF(730) Akeled wixE 4 At}

¢

3o

Yo2Lojo Pronx (A

<(
o>
O

T
ko

S AF(71003 3F AFTOE 474 FRY £44 AL AL BN Wy =04 B4
2 @48 4 g S AF010) 3 FE AF(70E BAeE BA FRd B, §7) 2@ wA A

(100)b E 1—%1—{58] HHuq |33 L= oh‘zq_ l:ﬂ—i]—éc:’]o] z 2= 011;]_'

il o © - O

il

St , B oabgo] A1 Ao wE F7] v A A (100)= AW gy or FAHEHY. F R EF &
ZH70)E BA 71H(210) o w HS WEEe FAS FAE.

Ewd 14 22 =2+E 1T0(Indium Tin Oxide), 1Z0(Indium Zinc Oxide), ZnO(AF&l o}d) TEE Iny0s(Indium

Oxide) &9 45 AR 5 k. wAY =4 2 R RE 2des g5, ZECa), EFe=3e+H/
24 (LiF/Ca), EFe238teH/9 7w (LiF/AD), 47w, =g, vF2dleOy), £= 3 9 &

TE AF(730) Aolls Bx 7]H(210)0] W wMHY. =, FA 71FH(210)2 FA] 7]FH(110) 9] HEF = 2] =
o Bkt EWX]2E (10, 20), FH A£AH80), ¥ #7] &F AAH(70) To] YF-EIFEH UEIHEF AW,
BA 713(210)2 A2 71 FACIDE Egech. gl FA] Z19(110)% A 7]9(210) 9] 7R E 0
AE AHE(350)E B3l B4 713 (110) 7 5-A] 713#(210)> A= g2 D5 Hr),

e o)
olsh @& FAol olstel, §7] Wy HA FA00E FAN We Aol FA4EL WL gu B wa
2 JdAF F uh,

olat, wﬂ A AN B 57 8 A A0S Az BE B EAT £ 1% 8 vE B
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[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

on

£ 56| 100995066

HA, FA 719(110) 2 BX] 7]1F(210) F S ol/de] gl H4Y AH o)l E(195)S FAs. 2 T
o] A1 AAdolE HEFe] AHo]XE(195)0] Al 7]¥(110)9] A AL HH(190) ol FAdHTE. o)A,
540l Ado]ME(195)S A&k vlol e fx2 FAHY

o, BA 71F(110) 2 A 7]$(210) F st olde] V1w A E uet AYPE(30)E ExST
g FA 7]¥(110) E Bx 7)9(210) F AHE(350)7F EFEE 7)3 Ao Z=AA(310)E HeAZIt. oluf,
FAABL0)E AHAE(350)2] YFol HslEv, FAHe 2= HA 7[H(110) B 54 7]H(210)9] T4 Hi
FH AHstd.

o, AYE(350) ¥ FHA(310)E Abelol Fa EA] Z1H(110) 3 BX 719(210)S HF T2 HAS 3
A2 A e, ool 4] 713(110) 3 BA] 7]3(210)0] FEE AHeA AUEE EA=0

73}
old, Ho] AdFo]ME(195)2 FTHAN(310)9] EF& Alofste]l AHUE(350)7F Ss 3t

< H7] Hol| AHE
(350)8F SAA(310)7F A2 HAEFHE AE gk AAA 0L,

whebd] Bae] mlo] A E(195) S FAA(310)7F AAE(350)9] AE HAel AL JFL v AL oA
sk,

oo, MAUE(350)= FAH o= Aslxo] A 7|¥H110) 7 A 7]F(210)S F& H8 Al 5 U ")

ole} @ Az "ol oate], 7] I Al AA(100)= FAM e W] P e A B

WAL AT = Uk,

o, % 4% Fxatel ¥ wnel A2 AAdE MW = 4 shh HI9(190) Aol FAH ol
(196)] Wpx JeE vhebdl FAmolth, & 4elA wRe] #AFo] BA ZIRIE 1] EA) TR
Ak Folm, Ewe] §2o] HA V1W(110)e] Fol FphE Solrh,

T 4o EAIGE vpe} o], o] A2 HAleo) A, B4 AHO]AE(196)2 Al 7]9(110) ] 7HEAIE ol
Zptel MiAESE FiHow 21 Aol(LDE AW, ®A Z1¥(110)9] FF Tkl mARSEE Ao
e dol(L2)E zZkevk. &, A 719(110)9) 7PgAtg el 7R Al wi Xl 23] 0] 4 (1969) 7F A1 71%:(110) €]
Fool ZPgA wixE =904 (1961) Bt 11 ZolE 2zt

B, Ho] 2do]AE5(196) Al 719 (110)9] ZHdAtE] el Thrke] wijx|E
(dDe] Aoz FA Masn, 1A 713(110)9] ol 77l wixds
2)°] A ow wA gt

42 230N E(196) 7ke] 44
= 250|415 (196) el 712 (d

ER, K 4, B Aol NE196) S 27 AE A & 2t Ao® uehigion, B wwel Al
Ax ool olo] @AEE AL oprh. webd Bael Amo|NE(196) FA Z1R(110)8] AL Tkl
MARSE giKes & FL A, w4 711100 Fdo) el WAL Avden e F& o)

A<
4 2 Q.

wge] Az Aol wE #7

=
5 % shl ol¥e uSw

—_

kg A AR (200) oA, AHo]A(196)= A&3dE o], =& W 7179

PN

™ = i,

5 duAeR w2 wolE MM, BA 7IW110)9] Tl ko] wiAdEs Ao e gels 2t
o}

3, 2wl A2 AAjde] me f7] 2 FA A (2000004, 23 01X (196)= FA 7] (110) o] ByH

27014 (196) = 3tA AEH(190) Aol A A Ao)uh(190)¢] NTFH(199)5 Alole] ARG, 8la, 3tA
Aol 2 (190) 2] FHE-(199) oM 7] L3F5(720)2 HFH ),

ol Ze A oste], f7] WF FA A (200)= TG gk T
S oA = ot

, B 2FolE(196) HAl 71R(110) 7 A 719(210)9] HA
AAI(310)E A4 2 555 Aot FA1(310)7F AHE(350)¢] 7
=R hR=

o
o
oft

>

>
i)
K

2
o
ox
=
e
oy
Lo

7

=3
o

o of\ N
o r
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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

SEE361 10-0995066

Bk, 204 (196)= EAl 71R(110)¥ BA 7]¥(210)0] M= FFate] Al 7]¥(110)9] F7] EF A
(70) sl EZHAY EFe] AR = As WAshE 4TS I

Fzxste] 2 Il A3 *‘*loﬂ—g— A, =
AHE JEld FHEeltt. & SolA EHe] HFo
, EHel §-5o] %A 7]¥(110)Y] Tl 7k
T 5ol ZEAE vpel o], E wg o] A3 AAdoA], H49] Ao E(197)2 FAl 712(110)9] 7R 9
Zh7kel v Ee s oA or & AV|E 7HAH, 3A 71911009 Tl 7Hrke] A EsE *H‘JWOE zh2
a7e =g, = 3A 71811009 PR g A wixE 23 0) A4 (1979) 7 BA] 7] (110) 9] F9d)
7P A WX ® Ao M (1979) Kt A FAdH,

o3}, & 52
(197)2] wjx

5= 5 4IBH(190) ol BAH Aol
| ]
ke Eolv]

Al 713(110) (5= 1o &A1) 9] 7HaR e o

EE, B Aol AE19N)E EA JIR110)8] AL Aol MALEE UKo T EGD)E A
W, EA Z19(110)9] el kol MARFEE FriHoR ge Ea2)E et

EE, B Aol E9NS BA /R0 AFAL Fhre] wp
E MAE, EA Z19(10)e] F2 APkel WA

F5 2HAE(197) He 1A
G0 =
= yA gt

29| 4E(197) 7+ A

Bl Al Aol W 7] 9 EA ARG A, 2ol AL 27, %, L 449 x

A5 5 st olde wEYr

weh, A % 19] EAIR Hhsh gol, Bol Aol NEQNS EA IR0 AR Aste] w1
g 2:

= =4 7
2 AHOR £ Lol JAW, FA 7](110)9] Fdo Firto] MjNE4E AgFg o e o
o}

FEA] AR (300)00 A, 2H oA (197)= FA] 7]¥(110)¢] 33t
2F 0] (197)= 3tA AYEH(190) Aol A 34 Ao)uh(190)¢] NFH(199)5 Alole] ARG, z28la, 3ti

2 2lH(190) o] A7 (199) ol A 7] g3 (720)2 LgE Tt

ole} @2 Al ofsto], #7] WG FA AR (300)= A WiF WAdo] FE A DE AE ERke] 2

S gAE 5 9l

= Bpo] Ao AE(197)2 BA 71%(110)F EX 14(210)4 HAS A Wak olyzl AlZ AN A
FHAAGLIOE ik 2 35S Aolstd] % A (310)7F AHE(350)2] A8t FHo] FgAA F¢FS vX= 3
< oAz}

wal AHo|A(197)E ¥A 7)F(110)3F B=] 7]3(210)0] A= HZste] TA] 7]9(110)9] §7) F 2zp
(70) Sol EA4HAY B3] HAHE AS WA s 93-S ),

)&}, 62 FHzsle] E o] A4 AA S HYett, = 62 3k AHuR(190) Aol FAE AH o)A
(198)4 iR e E YERH HH oty koAl LW JhEdHlE EAl 7]F(110) (X 16 EA])9] Sl 3
IEaz =

T 69 ZAIS nRe} o], B o] A4 AAdo A, E4o] AFo]AE(198) M ME e FAS /A

FA 71911009 9 IS sede ey BYE 23et. S, B4 71811008 Yl 7P 7R Al by
Ag 2oe] A (1981) = A om 7P 22 d9s ey, 34 718(110) 9] 7Pk el 7 A wiAlE &
H oA (1989)= Tl 7HA wixld 25o] (1981 & 3t A ow & 995 =it

g

EE, 2ol (198)E EA Z1R(110)8) AbPAesh 27t FyE SuES FFAT. 2eln 2304 (198)9

SWE F S o1l Fue AR Tel BAY & Ark. oA, BAR Foe sht ol¥d + At &

Mol Ay BAZ T B FAAGIVE FAHE FPAA FAAGL)G BFo] 0% AnpHoz Aojd

+ 9.

wG, A 1o AR uks} gol, Bae] Aol E(108)e EA IR(110)9] FHgtelel kel WA Es
£ Z=

= AUAR #& FolE JHH, ®A 713(110)9] Fdel ko] MAESE duHor vhe ol
o}
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£ 56| 100995066

[0118] ole} Z& FAo osle], fr] wH FTA FX400)= FZ] It WA o] FAHn UE e Eake] A
S gAE = 9l

[0119] %, 559 AHoAE(198)2 FA 71#(110)F BA 14(210)4 HAS A Wak olyzl AlZ A A
ZAA310)E 4l 2 528 A o)3}o] % A|(310)7F AHUE(350)9] At Ao FAAJ] FaFs vA= A
S A3},

[0120] w3k, AHo|A(198)E ¥A 7]|F(110)F BA] 7]H(210)0] & AE=so] HA 7|F(110)9] §7] &P 2z}

I B
(70) sol EZHAY EFe] AR = As WAsE 4TS I

[0121] = ojell FHHA ko

& oA 1A% ol wheh miEA S DA o) dRsdAw, B ouge
s o go| btz Ag ¥ ¥

Se1dmagle M Mels vlelvA g &, odd 4 3
o] &3t 7l& ool FAletE A5 HA olalE Zloltt.

FEE oH,
o 1:110

[0122] 12 o] Al AAleo] e 7] Wg ®A] FR ] gHEo|t),
[0123] E2E & 19 FA] 71 iF F2E UEhd e el

[0124] T 38 & 29 M-MAe e duxolt),

[0125] T4y B ouyo] A2 AAdd] w2 §7] Wg mA g FiE g Ee|r)
[0126] T 5% 2 o] A3 AAlde] W& fr7] WF A FA e B FuEo|tt
[0127] 6 el A4 AAldlel] mE 7] 2 FA] A B2 guEoln
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