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-2 A 71T}
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= ALODD) g8 7] WF o] S =(0LED) 2 2= dole AF(loled)e] A71E Aojste] 7] w3g o}
O]9 E(OLED) & WagA 7o zn Ao A4S tAaZd o] s},

&5 e AA ol whE 7] 3d "yaEde] AAe] OLED RS YEhE =weld.
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ol glom, 7} FAL 349 f7] g tho] L =(0LED)E Este] AR 7 FAo= A, a9 A
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7] BF gole s AFE FYeE o= A=(110, anode electrode)¥} AR (electron)E FRE Mi
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ETL), 7H84d A=A} 44-35(135, soluble ETL), 3% WHZ(136) ¥ U3 EZIF(EML)S xEgsict.

ol ;== A =(110, anode electrode)o] Wl ol#|Zo]] Aol i, o= H=(110, anode electrode) el
A8 F£9=(131, hole injection layer: HIL)o] @A = o] dr}.

A7, #F EFSEN)S FF $£455(132, HTL) B dx} #55(138, EIL) Atolol A glu, &3 =3
Z(EML)& A wbg 5243(133, red EML), =4 W3 523(134, green BML) ¥ 35 A 3 B4

o
(137, blue common EML)S& 3ERF3tth. 24, =4 gl HAjo] o] Eobw]o] W po] ojiftz FAbd

A b B43(133, red EML), A @3 E13(134, green BEML) 2 % A 24 BA3F(137, blue
common EML)-& A EA} A& T 182 AE2 A

Az T4 A 2 a&Aol Eol7] S8 FF BAZ(EM) T, A 3 5243F(133, red EML) & =
|oag B2%(134, green EML)S 7H&A (soluble)] f7] AR FAg=e] glvk.  oju, HA wg =A%
(133, red EML) % =2 93 E23(134, green EML)S 23 ¥ (Spin coating), YT ZHE(inkjet
printing) =¥ %% Z ¥ (nozzle printing) WAoo = HAFT,
o

m{n
i

A=A, wlo]laR w=Follx 7Y A F A §U]EAE WA o) g
(dotting) gt &, 7Fg/Ade AA 2 A {75218 HsAlA A4 g 223(133, red EML) 2 54 233 &
A Z=(134, green EML)E dAlg 4 t}.

¥ $95(131, hole injection layer: HIL) ¥ A¥F 4435 (132, hole transport layer: HIL) 7184 %
2 H(

i=)
2 dE %‘?i 2% FY(Spin coating), PIA Z#HY(inkjet printing) E=+t =& ZHY(nozzle

ojoj A, A g ZFF(133, red EML) 2 A w3 Z73F(134, green EML) Aol 7HA4 AX 53
(135, soluble ETL)o] &A= o] Qr}. 7}490 AR} =435(135, soluble ETL) 484l (water-soluble) &%

= WeS 78X (methanol-soluble) &2 &

o,
4,

7}%/‘q XJZ} —’Fé?(lBS soluble ETL)& 7}“‘1“ Ho“—‘., o= 71 #E)(Spin coating), ¥IA ZHE

A g 545(133, red BML) 2 =54 @3 B43(134, green EML) ol A4 7184 WA $435(135,
soluble ETL)-& 3.0[eV] ©]3lY] HAFES vl dH EAHA=(LUMO: Lowest Unoccupied Molecular Orbital)Z 7}
=

w3k 7F8A AR £45(135, soluble ETL)S 453 ol =] =¥ (T1 @) o] 2.5[eV]~3.0[eV]o]T}.

aela, 7HEA AR 42135, soluble ETL)S HAk(electron) 2 A3 (hole)e ©]E%=(mobility)7} 10
8[cmg/\fs]~10_4[cm /Vs] o]s}o]t}.

gl B 52 Fxed, 7F8A AR $455(135, soluble EIL) 2 4 99 AF 53132, hole
transport layer: HTL) “gol&= 3% W3 E(136)°] FAF o Ut}

A, 3% WHS(136) Aol FE A @ EH1F(137, blue common EML)©] B =] k. & HHAS
(136)3 &% A 23 B23(137, blue common EML)S 224 %ﬁ?ﬂ@ﬁidﬁﬂ sEoE YAE AU
=, AA 33 545133, deD%-?%ﬂﬁ%U%)&ﬂﬂ7%@?@¢$%%O%,wmm E 3
AEo] Qa, =Al %%<%é§um,gmalwmﬂ~%% H#HZ(136) Atolel 7] 7H8A AR #4855
soluble ETL)o] A= o] 3

)
ofj
~ o
- 9
w
o

FE FA w3 5243(137, blue common EML) Aol AR} 4=4:3%(138, electron transport layer: ETL)o] &

GRS I

AR 424%5(138, electron transport layer: ETL) “Fell 2F $=9%(139, electron injection layer: EIL)®]

Fg=o] At
AR F9=(139, electron injection layer: EIL) Aol& A= A=(120)0] A% o] drt.
Py
(<)
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Fegt, B odge] fr] g o] FX = A 7] B o] L =(0LED) oA S WAle® s H
A Wk 242 (137, blue common EML)S & Astaict.

, 3% A g E-3(137, blue common EML) 9l 49 17 2 A A3} HA) J oAl HA wbgS wh
A7) e A4 g 243 (133, red EML) B 52 HEL%F =45(134, green EML)¥ &% ¥ 5(136) A
oo 7}-&A HAF =435 (135, soluble ETL)S FA &},

AA oo ¥ $53F(132, hole transport layer: HIL)S AW 5A& 3dA717] SAsiA, 7HA A=
43(135, soluble ETL) % HA o] HF 443(132, hole transport layer: HTL) 2o &% w3 35(13
6)S T Aoz FAIQltt

T, A dg E43(blue EML)S A Al diEde] Ta §les 38 WHIHI(136) ol 35 A ¢F &
AZ(137, blue common EML)S =&+ WAoo g A3

Mae A=(120)004 TAE HAAF D o= d=(110)00A4 A" Fgo] g ERF(EML) UlFo F=aL,
YFE2AS(EMD) A FHE AR D HFo] Agsle] AA|E(exciton)o] AAAHET. oA AP Ar|Eo] o
71 e (excited state)ollA] 7]A A Ej(ground state)@ GoJAWHA ZHA Al = JAo W3S Jo7|al,
A maA e Yol FE o] &3t S FAITY.

s, B owge] tE J 24, gaEdoe] wide] sl dA4E HAELS FolE U AN, ARV
ol R, G, B AeZHE wiAgte] & Ay IS BZAE & dok. =, 471 R, G, B §7] &F tole=
(OLED)Z 3}o|E #& dAA7aL, 3o]E F& R, G, BAe Foz WIA7|7] 943 Aedert o wxE 5
AT}

T 62 AN g 24F Ad HEAd TF 243 (So uble ETL) S @Aste A g 24354 dx

(electron) Aol F7t=+ d o =

(Soluble ETL)& @A ste] =4 &g EdZo] ]'(electron) ddo] F7ty

75 HAzad, Y EdAE TE A 9 EA2(blue common EML)S

whago] FAlde] wAE 4 Qv gy, 2 dygoxeE A g

34, green EML)¥ &% WHF(136) Atelel 784 A 635135, s
3

-1 T =2
L& @Asto] date] da SAL xo] AA, 54 2 AN 548 J)dsta #7] 23 dole=e] s o

i L
-Lz
oo
o
fu
rO
:(I)L_"
Q
g

=

o

2
o
e &

)

i
=

Al A (red color)?] & 301 =
q

2} < 4
=4 %@% abol 84 W 243 (Soluble BIL)S F4ate] %

T8 2 x 98 FxIH, 7184 AR $455(135, soluble ETL)ol 93] A2 w3 E23(133, red EML) 2
= wba) B22(134, green EML) 3 3% B9 3(136)0] A HE3x @A oz, HA wkg E22=(133,
red EML) & 52 w33 B23(134, green EML)S] AldolA H A Fo] wbdals= AL WA 5 Qu}.

=, 7HeA AR 43 (135, soluble ETL)Ol <& = wb3 B8 (133, red EML) 2 5
green EML) 9] ol FAjo] dadal= Ag WAsto] A4 8l [ A F=g A 5 .

=10 WA &= 182 ¥ wwe] AA de] wE §7] 2 gaIdo] AA e Ax S yrhds =delt
ofgt, = 10 WA &= 13& Fxsho], & wge] AA] oo wE f7] @F fadee] Ao Ax UREs 4

sH71 & gk},
T 10& #F=x3¥, IT0(indium tin oxide)ot #2 FH AEA 242 FFE FYste == d=(110,
anode electrode)s 7} Ao s},

it AF(110) “doll A, =4 51 g4 o
43(132, hole transport layer: HIL)S <=x}8 o2 & A3},

ol

(131, hole injection layer: HIL) % A& &

ag)a, A 2 =] AY =243 (132, hole transport layer: HTL) Aroll 22 23} E-23(133, red EML)
o} A vk Z23(134, green EML)S Ao},
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o71Aq, AF FYZ(131, hole injection layer: HIL) % ¥ 4%3(132, hole transport layer: HIL)2 7}
& = # FZ¥(Spin coating), ¥IA ZTHE(inkjet printing) T+ == ZHE (nozzle

Az FHe HAIA L a8 Eol7] S HF EASF(EM) TolA, HA 43 EAF(133, red EML) 2 =
A by 513(134, green EML)2 7F84(soluble)d 7] EAE FAFo ot oju, A2 w3f 5A3

(133, red EML) ¥ = db33 E23(134, green EML)S 23 F¥(Spin coating), UIA ZHE(inkjet
printing) T+ =% Z#Y(nozzle printing) WA o® AT, A B3 E23(133, red EML) & =4

A
Wy B4 (134, green BML)S AEA AR = AT A ARz AT 5 Sl

AZA, mpo]aR wmFo A JHEAY A 9 A §Y]EAS WIe o8 FAgE 7 Ao Uy Tkl £H
(dotting) ¥ =, 714 A 2 = {75248 A7 G4 w3 E243(133, red EML) 2 =4 w3 &
A5 (134, green EML) S AT & vt

o]ofA], Fzat, A wst B243(133, red FML) 2 A w3} 223(134, green BEML) Aol 7H&

| =l o
an = =0
A4 AR 4435 (135, soluble ETL)S FAgstct. 7184 HA 435(135, soluble ETL) 84 (water-
= me2 7F8A (methanol-soluble) 2= A HT),

4

soluble) &2

oA71A, 7184 AR $4535(185, soluble ETL) 7184 W2, oE 59, 2% F®(Spin coating), HJIA
T " (inkjet printing) =¥ == T HE (nozzle printing) WAloz2 A" 4 Qi)

714 AR 245%(135, soluble ETL)S 3.0[eV] o]s}e] HAF9] v ARF EAFAILZ(LUMO: Lowest Unoccupied
Molecular Orbital)& 7HA =% P HT},

w3, HeA AR 2535(185, soluble ETL)S A5d oy #8(T1 dl®)o] 2.5[eV]~3.0[eV]7} HEE &
RZA=

aeal, 78 AR $243(135, soluble ETL)S HAl(electron) 2 A3 (hole)e ©]%%(mobility)7} 10
“Lem /Vs1-10 '[em'/Vs] ol&p7} Hw= @A),

olojA, = 125 Fxskd, 7FgA Ax} $£435(135, soluble EIL) 2 HA ddo] AHF £43(132, hole

transport layer: HIL) Aol 3% W3 3F(136)S HA 3},

o]%  FE HHE(136) Aol &% HA 2P EAZ(137, blue common EML)S AT =, 5 vy

(136)7 3% HA W33 E23(137, blue common EML)E 2] = w g o oo z

A 1 E43(137, blue common EML)2 A &4 A& HE 1@8A Az F4T + vt
=

HHE(136) 2 TE A w3 B23(137, blue common EML)& ZF AW Au)E o] 83
5

olojA, = 13& F=x3H, FE A 93} EZ=(137, blue common EML) Aol A=A} <=4:5(138, electron

transport layer: ETL)S &Ad3hu},

o] %, ﬁx} 443 (138, electron transport layer: ETL) Aol A=A} F43F(139, electron injection layer:

a8la, AR F93(139, electron injection layer: EIL) Aol A= A=(120)S A s},

oA71A, A 474-3(138, electron transport layer: ETL) B A} F¢93(139, electron injection layer:
EIL)2 23 ¥ AH)E o] &3t Tz whxoz FAHr},
=%k, 2 oAyl f7] Wy gaZye] A Az WHE M f7] E3F tho] L=(0LED) oA S 2 v
o7 FE A 93 223(137, blue common EML)S A3}
‘j’] S =X T

o
3, 3% AN ¥ 2235(137, blue common EML)Q] 78 A7 X Az = oJ Ao Ao HA g vk
O

Aek7] fBiA AA g EA43 (133, red BML) 2 =4 @y E13(134, green EML) T 3% WHZ(136) Al
olo] 7F&Al HA 442(135, soluble ETL)S A3},
A ol Ay =43(132, hole transport layer: HIL)Q AW EAS A 717 §J8iA, 7184 AA 4

£2(135, soluble ETL) ¥ HA 999 AF £43(132, hole transport layer: HIL) Aol & v H3=(13

_10_
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e

T, A g -3 (blue EML)S] 4 Al dEdo]l B8 =% 38 WMHAT(136) o & A i3
A3 (137, blue common EML)S & W2 o = A3ttt

Lo
b
>

| oolell wE 7] @33 fasde] AA e Al e A g =235(1383, red BML) R =4

Aol A
F E2Z=(134, green EML) ¥ &% B3 3(136) Aloldl 7F8A AA} +43(135, soluble ETL)S A 3lo]
=t )

S4E ol A4, %4 % PN 542 AT f7] W dolese) £3e AgAA = g,

g, 7184 AR F=43(135, soluble ETL)ol 98] 24 W E23(133, red EML) % 4 w3 2z
(134, green EML)3} &% HMZ(lses)ol AR RNz A oz, AM wa BA=(133, red EML) ¥ =

A uks 512 (134, green EML) Q| AlWolA HA Fo] WFsls AL WA = Q).

Woge] St JleRele] ¥ At 44 B wwe] 1 /%4 Aol WA 54 wARA ehuA
O PAAe FHE A48 5 odths 22 ol & e Aol anE, o gl J1&E U4 dEe
WE WA e A5el Aol @422 o] opyd oz ofssoput g}

¥ oagel WeE 37 AA% denche

51T glel ofste] YehloiAn, Sl ofv
= WEE Fejrh B oae] wele] ¥y

Ro] 4
110: ojrz A= 120: MAE A=
130: f7] &35 131: A¥ F9F
132: A¥ 5% 133: A4 g =4S
134: =4 W3 24T 1350 7184 A 7S
1360 35 HAS 137: F% AN AP 2435
138: AR F5= 139: A+ F9F

o]
EH]

20
cathod electrode s
EIL/ETL 377)

34\ green EML buffer |/ 35 430

32
324  HTL 32\ HIL L V'
31 31 31
" HL ' HIL LV

10
anode electrode .
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20
cathod electrode s

EIL/ETL

buffer

~30
34\ green EML
HTL |38
32 32
I HrIL \l HrL
31 31 31
' HL \ HIL HIL s D
f10
anode electrode
ZH3
104 642nm
; 0.8
=
2 064 —— w/o Buffer
2 —— w/ Buffer
o 04
-
= blue peak
0.2 1
00 T I‘~" ’«’. T X T v T
400 7 500 600 700
Wavelength(nm)
[ red spectrum ]
1.01 520nm
0s — w/o Buffer
s —— w/ Buffer
©
<= 0.6
2
£
o 0.4 1
< blue peak
0.2 1 1
0.0

400 "800 600 700
Wavelength(nm)
[ green spectrum ]
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4
)
—
=

M1
)
[¥))

100

f 120
cathod electrode

-
EIL f139

ETL 138

soluble ETL > 130
green EML —e
BN B3
1314 HIL 131 | o — B )
anode electrode s 110
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400 .. 500 600 700
Wavelength(nm)
[ red spectrum ]
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>
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=00
soluble ETL
132
175y A
132 132
\ HTL \ HTL
131 131 131
' HIL N HIL LV
110
anode electrode s
EHI2

buffer

soluble ETL

132
HTL .
132 132
\ HTL \ HTL
131 131 131
' HIL N HIL L
110
anode electrode s
=13
100
f120
cathod electrode
-
ETL f138
f136
~ 130
132
HTL s
132 132
\! HrL \!  mHIL
131 131 131
' L \ HL oL VO
110
anode electrode s
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patsnap

TRAFROE) PR OLEDE REEN HEE R E
NIF(2E)E KR1020150043889A DF(RE) 2015-04-23
RES KR1020130122867 BRiEA 2013-10-15
FRIEE(EFAGR) FEERERLTF
BE (T RR)AGE) LGE REEHRAT
LB EMNDAGE) LCGERSBERAT
[#RI &8 A HEEJIN KIM

43|%l

HAKMIN LEE

olztal
-3 PN 43|zl

olatal
IPCH#E HO1L51/50
CPCH %5 HO1L27/3211 HO1L27/322 HO1L51/5036 HO1L51/504
INEREESE Espacenet
BE(E) 100
WEE : (EMLASIHBER ) NG@ELMBR | BOLEDRAK (£ | cathod electrode
EML ) E=#E (OLED ) EE& XXM HE (EBEML ) A , BERA EIL 139
FHRAE (46 ) NTRRNEXMHEERBNBENENEXD — s
REE (OLED ) , LURAIBAEBREENE K - HEN HEREN G .
ERETREENSE, BEANKPEXRESRNEVNALE REESIHEN _136
WERREERNLE  GENEGREFNEICEABRNZ ERE, buffer 4
TeEEAMBERREL G EREL EGEEIEHELTEREGE 15N\ soluble ETL
RAMBBERERE LAARRENE | EES KRR TR .
BFEREEERAMNELRARRESEHE L REEGRKTRE ‘”\- 13 green EML e S
ENRTERENET AR BEDTEAR LRANBRERES | o
M&EE, N N 13

anode electrode
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