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T 2v 2 e A AAde wE FrIAAEGEAEAE A os e T ot

A sk g Rp, Gp, Bp)ol Aelso] 9l

o=

(
A

5 24 Z=AIGE ule} o] FUIAAEFEAIEX(100)= AA, =4,
= 7% | =214 o2 FJAE+= A 1 A=(110, anode), A& 4%4%(120, Hole Transporting Layer), A 1
WAl Al 3 2FF(132R, 132G, 132B), Al 1 A&} 443 (142, Electron Transporting Layer), #| 1 A3 S
(152, Charge Generation layer), #| 2 A3FAAAZ(154), Al 4 WA A 6 9H33=(134R, 134G, 134B), #| 2 A
A g5 (144), Al 2 A=(160, Cathode), B 48 5(170, Capping)s EFste] A€

Al
=
T

=

A AA o] o, FIIAALFFEAGA(100)= 71H(WEA]) Aol Mz mAgto A 7F 31499 (Rp, Gp,
1S Aot AlCE A 2 doly A, o5 T ol dhuhet HIPSA AFEHE el
g (Rp, Gp, Bp)uith Ao]E ujx 2 dolg wjHe] AZE ~93 wrteEdA2Ee}, 7] ~9F 4t
2y A4¥ F5 SHEMA 2B AX T AA7]A, 7] s HENAZHE A 1 1511

o g, F7IAASFEAGH (1000 Al 1 AF(110)3, o9k whgEskE Al 2 A=(160) Abeldl] #7]
u, 47 §715S AT F55(120), A 1 WA A 3 #FS(132R, 132G, 132B), Al 1 A=A}
1 AstAAAF(152), Al 2 ASAAZ(154), Al 4 WA Al 6 L35 (134R, 134G, 134B), A

o

o

= o o

vt q
ooy o B
2L of o r2 (m N

N}

o, 1'2-ZEA X (0LED) = mlo] A Z 70U E] (Micro—cavity) &3} Al 1 A=) WAL, A 2 Ao
& Tl o3 F 5a&S AAgg. o7|A, 7 A9 S (Rp, Gp, Bp)AlAle FE A
T o] MPSS EFE JASE Aok 7715y AA FAE dds T2 2
o

a7l @A slop @,

olsh, ¥ wHel o AAdel whE FYIAALFEAIEA(100)9] 7F P8R el Buh AR e A
Z g ey, shr]e] Al i wEE dAlshe A o, & dHe] shr]e] AAlde] @)= AL
of Tt

AL 71 AlelE wld (n=AD dlolE wj A (AN ofs) FREs v AAGA s T, Tl
HAQFq Aol = v HHEMAALEHE A

oA7IA, 712, TR FALolAY, EHUMEY HaEdols Fdsty] sl FAddel $3 =2

AR
Ewel EAlsHA] edgkont, 7l delle fEse &2 o o3 22 BETERFYH FF5 eAdAAM d4H=
TERAE BEe7] fla A AFEHE(Si0), Al A= (SiNx) o MAF(EADS o 2§ A
ot

SEEAA ZE(FDE 75 W< 2Es 293 derEaseg s, olF fdw 7§ wue
WAZE ] FEAGS wys] 9% w5, vl A ovl, oE

A WA S Qe olm, TE HHEAA L (EA)E 297 FEAA 0] s Aol
SetEdA 2Ee] &, 93 et A 1 AT A Age 22T 5 3

A 1 A=(110) of=E(anode) AFo =AM, HITZF(T]EA]) k!
Sl A=y AdHct, olwf, A 1 AF(110)2> F7IHAALFEA LA FoEHE AFE FolA 4 AFo=2A
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71%% dof slmg, EAA EAd= FAE ¢ gk, A 1 AF(110)S Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir,
Cr ¥ ol59 3ggE So7 uxas A3 & 1 Yo 170, 1620, 120, 1210, Zn0, ZTO, FTO, FZO AZO,
ATO, GZ0 EE+= In0; 2 FAE tFTe WAL A9 4 duh. odE B, AgE: 90%¢17d &F-3h= 33HE 500

0
)
S
S
S
>o
it
ofk
ox
_OL
£l
3
o
)
2
)
S
S
o
il
ofl
ox
_O|L
rie
)
ofy
ofj
e,
"
30
i)

T2 Al 1 AF(110) 2 A 2 AF(160) Alololl =W, A (Red), 5 (Green), *(Blue)dS Wgsi= W

oA7IM, F71FL I Y 58S Ho]7] 98 Ae44S(hole transporting layer), W% Z(emitting material
layer), A3} % (charge generation layer), ® AA}4<%%(electron transporting layer)o] X3t thso

= AgEol #48E 7 der, f7159 T 7= 1500 ~ 3000 AR FAE 5 Sirt.
ofw, ¥ WA=, 47l Al 1 AF110) R A7 Al 2 A=(160) Aol g, AT, Ee AAsE
ol 77 13 AFE vdT ¥ 3 o ASHE tes tEE 4" oo 5,08

Y5, AT, B AA5E

o
fitl
ofl
ox
)
po
o,

(e}
L
e
Do

AFFEF(12008 AL 400 BFFoR LA Wyt ole} A 2 AFOoRNE WAT AAE VHIY
BHE AS AN FomM WFEES ¥ F db 4TS d. 3, AFFEF12

o

o 55 YA = 9FE 31, NPD(N,N-dinaphthyl-N,N'-diphenyl benzidine), TPD(N,N'-
bis—-(3-methylphenyl)-N,N'-bis-(phenyl)-benzidine), TCTA(4-(9H- carbazol-9-y1)-N,N-bis[4-(9H-carbazol-
9-y1)phenyl ]-benzenamine), CBP(4,4'- N,N'-dicarbazole-biphenyl), s-TAD X+ MTDATA(4,4',4"-Tris(N-3-
methylphenyl-N-phenyl-amino)-triphenylamine) 2 @A € 4 o}, B wwo] APgL o]of A|3kE A F=t}.

b= (132R, 132G, 132B, 134R, 134G, 134B)S 3 2E9} EHEE ¥ 3 sl 7oA, W33(132R, 132G,
132B, 134R, 134G, 134B)2 AA), =Al = HAS W33sl= 24E o]|Fojd = glon, olef 7o wg&Ez
52 9% e FFEAS ogste] dAY 4 o, meh, Ay WES(132R, 132G, 132B, 134R, 134G,

134B)& 7+ F7|7} 50 ~ 3000 A= H¥AZE 4 r}.

)lv
O

o] 714, wra3=(132R, 134R)o] A& whgsl= A9, (BP(carbazole biphenyl) B+ mCP(1,3-bis(carbazol-9-

X1

vDE E3eles 32E 7S ¥, PlQIr(acac)(bis(l-phenylisoquinoline)acetylacetonate iridium),

r O

PQIr(acac)(bis(1-phenylquinoline)acetylacetonate iridium), PQIr(tris(l-phenylquinoline)iridium) &
PtOEP(octaethylporphyrin platinum) FolA ABlE o= 3l o]dS X dsls ZHEE L sl AFEZLY

¢ 943, o]$k= 2] PBD:Eu(DBM)s(Phen) & Perylened ¥38ale HBEAY ¢ o}, o]o AL A @

=t

Hh S (132G, 134G)0] A& wgshs 49 (BP Tt m(PE ¥t T2E 2248 I8, Ir(ppy)s(fac

tris(2-phenylpyridine)iridium)S ¥X3el= =HE E2S ¥3st= QAFEEA ¢ da, olgeE g,
- )

h=4 =4
Alg3(tris(8-hydroxyquinolino)aluminum)S X33t FFEAY 5= Qo olo A E R eFi=t}.

W5 (1328, 134B)o] AAE st E &ds ¥, (4,60

= O~
b | = e ) R —
Foppy)olrpic B+ L2BD111S E3slE EHE EdS ¥3ets AFEdd 4 g},

ol9b= =], spiro-DPVBi, spiro-6P, U=E#AI(DSB), tlAEZHolAA(DSA), PFOAl &zt % PPVAl k=)
S ]

oA AdEd o= stuE xdehs =AY F dou, old FAHA &=

MBS (152, 154)2 oleF o2 olFojd 4= =, N& d3iAdT, PY detAdZFe] A= PN 7
AAASTL = Aok, olu], A7) P-NAF AT dats A AY AT 2 AxE st 7] 7
Wz daks FAIT. S, N AT (152)S Al 1 Aol Q13 A 1 WA Al 3 E3E(132R, 132G,
132B)0l AAE FFata, A7) PE AeAAEF(154)S A 2 A3(160)] QAHE A 4 WA A 6 3= (134R,
134G, 134B)oll BEE& TFFOENA, tF w3FS FHlekE F7| A Z B AEA e HF g&8 U F

Al g glen, olef tiEe] i A= WE o v
Sl

714, N8 A3 S(152)2 34 T N¥o] =3 fr|EAR o|FodA 4 g}, A7) 342 Li, Na, K,
Rb, Cs, Mg, Ca, Sr, Ba, La, Ce, Sm, Eu, Tb, Dy ¥ Yb&E o]Fo|3 oA AMelE ol 3hje] 2 4 9]
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t}.

olw], A7) N&o] =g F7]Edo] AHEEE NG EHES T2ES BAL EAFHOR AEEE B48 o&
g 4 9k, oE EW, VI NY EHEE 479 55, 948 55 3EE, 948 EvS T 49749 Ew
% 3FEA F or}t. 1o} AAEAE, A7) N8 EHAEE (s, K, Rb, Mg, Na, Ca, Sr, Eu @ YbE o]Fox
oA Aed sty 4 EdE ETx(B-slol=E3AFEd)LF g, Eolzl, slol=&

o A7 5~
LS| o]Fofxl el A AdeE dhte] =

i
mO
5
2
iy

2
T3, PY HIAAAEZT (1642 55 & PYo] E8E 784 o|FAd 4 . 7] 5452 Al, Cu, Fe,
Pb, Zn, Au, Pt, W, In, Mo, Ni & Ti& o]Fojx oA H ou 3} wE E o)ile IFor o]FolH
Ak =3, 7] PEol =3 F7IEH AL 9} 3AEQ BEFHE BAHoR AMEHE F
Ad 4 k. o B9, A7) PY T=HEE 2,3,5,6-H| F22-7,7,8,8-EH| Eg}A|of = F] v W gk (F4-
TCNQ), HIEgA ol =t uEte] § %24, 895 FeCly, FeF; @ ShCI; 02 o] Fo)x oA Helx o= 3}t
o A F . =3I, 7] TAEE NN'-t(UzeE-1-A)-N N-t i -9 (NPB), N, N'-t]ad-

,4' =TI (TPD) ¥ N N' N'-HEZtZ - XA (INB) 2 o] Fox ol A

ARFES (142, 144)2 A 74 2 F94S &8 st 988 3, dAFTHTS dE2 7] xS
SZ Ao AAAZD = Aok, A7) AAFEESS(142, 144)L Alg3(tris(8-hydroxyquinolino)aluminum), PBD,
TAZ, spiro-PBD, BAlq % SAlq) oA AE® o= st o] & EFHe 4= glon}, & o] ARG ofd A
e R e

B wa o e f7]F0] AEFFEZ(hole transporting layer), ¥ Z(emitting material layer), %3}
X% (charge generation layer), @ ZX4%Z(electron transporting layer)& ¥3sli= Zoz Ao
U, AEFES, B35, AT 2 AAFEST T Hor o= syt AfE 5 .

3, Al 2 A=5(160)2 fr7lT Ao 718 Al FAE 5 o o714, Al 2 A5(160)2 o]T e 7=
2 gdd 5 e, ol we, vd/wd, ©d/EF, /9, ER/ES T AgE ok s o

ok 3 o
T2} FEAR B P22 4" & k. 345024 Ag, Mg, Yb, Li, Ca $o] TFHAL, Fr)ERA
[ =

Lis0, Ca0, LiF, MgF, o] ®3td & gled, 5% @ Fle v 55 1 550 £¥d 59 4% 1:1~1:

10 9 g2 F49 & Aok,

b, 2 o] A AAjde] mE F7AAEGEAGA = A
=(160)°l 2=7ge] Hdsto] ke, ek A7 F715L °] )
ol o7 dHel A ZIA G = ol o) dlo] wAEo] JhAsdAde] e WEHT. ]UH g dlo] Fwk

A 2 AFA60)E Fheto] )%z bl slof Qelel sge A A

1(e
A @ §-2(thin film encapsulation) *&HE& AMEE 4= 9}, ]9‘r a2 vk B4
2 7] A E vlgolnz B A= ol tgt FAe e

osh, ¥ wwel o AAdo] uhE FAAARFEAGA] 54 B A2 Bt

G, 871 F 1WA & 32 vladeA = ol mE fUIAARREAIEAS}, dAldzA = 20 wE f7]H
AEFEAZA(R 2)8 ddez sto] F8 Algeeld H7EE Aotk E7h, = 3 WA &= 5= Hlale] 3 A

=
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[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

Alefell ofa Azxd F71AAEFEAGA L Jee e £ 54 &S vEkl mrolt

oful, A7) wlaelo] W FAAAWFEALA, L 7] AAde] w2 §AASFEAGAE 3t ol
Azste] AW,

H] T o]

4

7153 Aol Al 1 A=(IT0 70 A/APC 100 A/ITO 70 A)E A3, ojwl, A7) Al 1 A=e HAR), 54
(6), BAB)9 3299ES A, 7} 3299Le W EAD e FEHJT. A 1 AZF A Awd)
NPD(1100 A)S &A3Ich, ojw] NPD(1100 A) F Al 1 A=y A3 G(NPD 100 A)ol PEFY =3&E2
TCNQF, 3 %5 X33ttt olF, =21(G) 3ol TPD(200 A)S FAska, ZHAMR) 3tAaF ol NPD(900
A)e A3 5, AW TPD(100 A)S FASAT. oAl HM(B) 349 o] BH(Blue host)ZE SHEZMAI
(Anthracene) f=4(200 A)ol BD(Blue Dopant)® 3}o]@l(Pyren) %24 5%5 =3 sle] dAsta, =2(G) 3}
2990 GH(Green host)® CBP9} QFEZHA FEA E2E 258 1 @ 12 EF3te] 400 Al GD(Green Dopan
t)= ppy:Ir (acac)E& AHE3lo] 5% Egste] Adsiin). Ee, FA(R) 3Faed Hol RH(Red host)® Be complex

fE=A)ol RD(Red Dopant)®E btpslr(acac)E AFE38le] 5% =Fale] 360 AL Attt ooz, Al Algs
(350 A)S 3Adsta, Mg @ LiF (1 : 1, 30 A) / Ag : Mg (3 : 1, 160 A)= A3k & o] Axo| 7h=
S NPDE 650 A FA 3T

AN 4

718 Abell Al 1 A=(1T0 70 A/APC 100 A/ITO 70 A)E A&k, olw], A7) A 1 A=& HA(R), A
(®), B gdxd9e 7IAH, 7 gadde Wazm=ADel 98 FEEJG. A 1 AT el
NPD(375 A)E o] dAAsl=r] ol P B =3&E4 TCNQF, 3 %2 A 1 A=3 43 dG(NPD 75 A)

o,
of E=3335t9t). o], HM(B) sFAd A BHE FETFAl(Anthracene) %3] 200 A BDE ufo] @ (Pyren) H%
A 5% 2 E=Fste] AAsIE, (G FAAGol GHE CBPY StEFA A T2E 258 1 182 &gald]
370 A GDE ppy.Ir (acac) 5%5 =H3le] A5G, e, HA(R) 3t Fel RHZ Be complex =3 RD

o }
2 btpolr(acac)E AHE3FY] 595 =3 3le] 680AS FASIAT. tgoz, HHe Alqs 250 A AT 3 ot E
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