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T AT FEREHEE "oy = . o E 59, V¥, L =E(Forrest) 9 T 53 6,091,19501]
AE vkl e oA WAL FF(mesa structure)} o], oF-AZ" (out-coupling)S 7NA&}7] $Jshe] Z
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o}

X

S 7] =7] AE <A (organic vapor jet printing, OVIP
2} > H 9 Egs g9 7 F4s ¥
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= AN 71l EE 2 25 OLED o] Aol &
A (organic solar cell) ¥ f7] FHE7|9 F2 £ & %Lﬁx
Ao, g% dutdgo=z | §7] EWAEHY AL {7 AX

go] B, @A, o AelZu, oY, WY, ofd7 sERAelE 1§, o
el zolde % Aol FAe] glow, T HA FuFAOR FHHE wF 7,279,704 2 31-320
ol Ho] 9lt}.

71 0 A g@ shtel 8 % Ae
dlololth. @A) AMOLED TlaZelo] S 2 A
5 ClE A3 e 898 B 0LEDS) ol

Zdlo], A A= % wlEZ 2 OLED (AMOLED) t]22
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£ Agss 3 7 el SRS & FEs e X
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F

A3

=3 ZA.

ri

2H
AN

1

.Ii- _Ié

E
E

tlo m{o
e

i o

-
=) Hl
— =

F&m
o
L

o~

oX
flo rr
o 4 ig

& EhliEd, ol E=3 % RS A A (ganut) & e A A
9= 3 HE9 Mool duHiy oz <l

> H
LIS
o,
[l
v}
il
)

2 e o =
4o O
k>
5
rr

o odl

)
=

=

2
™
=2

>

off
N
e o L

AIEE Gl AE ol NISC / P
BEs) Ak o aEelole] - o 3
]:]_._J_Jl /%1% ;l—_l_‘:_ Ao 71—71—_0/] }\12_@_’ Alg X E%_O/] HT—%

b = 0 Pz (IO
W
_l
>
1o
o

o 2 1o

[m =2

= o
€9
X
et
N
S
g
é
nlo
OTJ
m#
4 o
%0,
M
ol
NS
1o,
>
N
o
N
N
i)
o,
X
N
o,
o
0,
(m
rlr
O
[
e
=
-

Mo X 2 offt X

i

- e e T U -

o
=
. T
o 1wy
i

o 1

lo,

2z

to <
il

2

ol

]

Bl

¥

o

(o]
fr
B3
He
&
oft
£ i

n)
Ho
o
0

B2

_O|L
k1
™
B
o,
1o
ne
rlo
o
12
o
X
1o
R
>
oo
ol o
N
)
olr
_O|L
X
_O|L
r
ro
_EL
m
lo
o
k3

R
ol
_.oh
oo
ol
ol
rlr
A
[
Ul
o
(]
NN
X
B
oft
)
v
o
Y
Iy
©,
£
N T
g
N
=
By
e
N
N
ol

& by

2
4
¥ 12 g MT

reh X
il
A
)
=
=}
ACh
o -
[>

|

=,
T
&
rn‘.

J

2 orlo o o
)
>
2
[o
On‘.

a
o

2 £ 8

o
X
il
ot
v
1)
fol
o
_1_L4
-— o N
)
A

g Al

o3t
)
N
—
2

| AXe= Al F718E 22, A2 F7] 2 A&, A3 F7] 2 ax, 2 oAl4 foies
E AT}, 7] AAe e AE-FAg zhe tagdele] HAY 4 vk, Ar] A v g
= 55 MEZE §7] WF taEw ol Ao Algoln, o= e A OLEDS] wHo] dA g 21l
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SHAE, 22 Zé* 2AH= 465 - 500 nme] 7MAEA A~FER ) 03 33 R, "he FAS 400 - 465
nme] 7%17** A=Y W A2 S 7Rk vpebE g el A Al tiske] 610 - 640 nm B =5 Aol tha}
o] 510 - nmA IR 2 EY W YA sE 7RG

Aol A)zd Aol Waiel 0% PAN AL W] Slake], "R AN, FA 24 Wl A A
X OLEDS] 32 34Tt Hol% 4 m v} 2 465 - 500 me] FAIBA 2FEL Y H3 3PS 2= Ao
stel, sl 0.2 W] CIE x-3HE % 0.5 Wwe] CIE 3458 2 Aoz u% 4od & g,
aEa Ee NS 400 - 465 me] TFABA AHAEY W ¥ 9%

0.15 "|vk z28]3 vlFASHAIE 0.1 v|Tke] CIE y-FAE 2= =

o Aol A3 7] wF Al od] WEEH= Wl CIE HE 9 A4 {7193 LA 93
77t F58 2ebA] CIE x-R3% ] xpo]9} CIE y-2 ;o] #o]o] Fo] Hojw 0.
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boae] wlelM, vl Aol diREe] sl disted At
o Aoz 7 olel AR the A4 AAS 2R, A glojre] Atelr
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o,
i,
o S
e
=]
oo
o
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N
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1, A2, A3 2 A4 F7PdF oAy Az axp kel A4
]_

=
Egehs BEES NG, AL DL A2 §7] wE ax
[e]

N
%“éﬂ%ﬁ}ﬁl, IS gﬂﬂ 1 1"19] AHE& 5’4& thd A
2AE EEeY. oyt 4~k oE us TdelA AFEY: M. S. Weaver, V. Adamovich, B.
D'Andrade, B. Ma, R. Kwong, % J. J. Brown, Proceedings of the International Display Manufacturing
Conference, pp. 328-331 (2007); X3k B. D'Andrade, M. S. Weaver, P. B. MacKenzie, H. Yamamoto, J. J.
Brown, N. C. Giebink, S. R. Forrest and M. E. Thompson, Society for Information Display Digest of
Technical Papers 34, 2, pp.712-715 (2008).

do A g Ao diE vt TdoAM AlF®Tl: Jiun-Haw Lee, Yu-Hsuan Ho, Tien—Chin Lin % Chia-
Fang Wu, Journal of the Electrochemical Society, 154 (7) J226-J228 (2007). W43 9 10-H]2=(2'-U=

EDQFEZRAl (ADN) S24E 9 4 4'-H]2~[2-(4-(N,N-t] gl ol ) #d) nid]nte]#ld (DPAVBI) =HEE X%
b 1,000 cd/molA, oleld WBFL 2 AAE 18.0 cd/A WF EEE AT CIE 1931 (x, y) =
(0.155, 0.238)°]t}. HA 34 m=dES FrlxHel df v F3oA] AFETt: "Organic Electronics:
Materials, Processing, Devices and Applications", Franky So, CRC Press, p448-p449 (2009). 3+ 7}#] &4

dE E3E FK9o|™, o]E 11 cd/A 4 &8 7FXH CIE 1931 (x, y) = (0.14, 0.19)0]t}. & T} 4=
E35 =< WO 2009/107596 A1 2 US 2008/0203905° 4 A|FF Tk, WO 2009/107596 AlelA Al&¥ mE2Q dF
Ao Hal AxEle] EF o= FAE RM2'7 FHE SRE DMI-1'011 . o= 1.000 cd/m oA FEd= Az}

2
>

19 cd/A A &S ATy,
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Ao HA A Lo dE U FRE /MY
ITO (80nm)/ LG101 (10nm)/NPD (30nm)/3+etE  A: olmE A (30nm:15%) / 3= A (5nm)/Algs
(40nm)/LiF(1nm)/Al (100nm).

LG101S tgtal=¢] LG Chem Ltd. A7} Al#Zso|t}.

O QoY
\.\ s B /”-

)
e ,

S L _

3stE A olvE A(Emitter A)

CN
CN
R i NC N N
i ﬁ’ Ny N2 N ~
\ i { f \I
U ek, AT S
! S NC N IN
| “%(l\
CN
CN

lvE B sete C

4 g84 548 BtEA e AL olyy, He A AxE dAEE 3 A WHe Je AHAS BESE
g g E4S AFEshE Aol 9%k Aoy, Q1Y Ao &S 2R Ferh Je AHA g 419 4
= S E3A A|FEC: Masakazu Funahashi et al., Society for Information Display Digest of

Technical Papers 47. 3, pp.709-711 (2008). %1}3}A|(Funahashi)® (0.140, 0.133)¢] CIE #¥ 2 460 nm9
4 gE zhe A AN FF AAE AAEY. E g2 e de NS dEste 9% g EEE %
T % AAE ARSI, FE] EE vpo]ARANHE Y] AME-S Folo] Axlel o WEEE W] ~HEHS
ZA3+= Aotk Y HE+= uwlo]3 ZJ)H|El=, Baek-Woon Lee, Young In Hwang, Hae-Yeon Lee ¥ Chi Woo Kim
2 Young-Gu Ju Society for Information Display Digest of Technical Papers 68.4, pp.1050-1053 (2008)°l|
71 wke} o], & M AAE @Adetr] flste] AbeE o o, o]ek #HE A% a&Ae AT 9l
S F Uk AAR, T AduET}, wlo]ARANUE ZpolR 1dfe], ¥ A W WL HA AAE A|x3}
71 flel AbSE = gloh B O e 7 AAE Faddor REE e 53] /)R 2005-0258433¢]
A= Abel o], 7-14%Fo] AAIE stgEe digt &8rtsd A HA Q1 wd EAS AR Aot
g, o]y AxteE 1 EAE 7H ¢ k. Q1% CvEE ARgetE Ade A2 A A oe v
& TEE 7RI

IT0  (80nm)/3F3HE C(30nm)/NPD  (10nm)/SF&E A : omE B (30mm:9%)/3tg= A (5om) / Alg3
(30nm)/LiF(1nm)/Al (100nm)

4

olglgt AxlE dAd de AFAA %7] = 1000nitsolAEE 50%e] %71 I =sHA] 600817 4,
CIE:(0.148, 0.191)¢] 1931 CIE #3E, 2 462 mne] T3 W33 4L z2t= oz =AHE YT},

e Ak de HA 24 WY E& % FP Aol 4T F Ak B Bof, A& M FF 249
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Apo] g a&e] 25% vl

WY EEe Qe 4 9B & W 506 mlwrel 4 gtk fAksl, A 34 ¥
sAe) FHe Ae AN Y £Ael Fue) 256 v EE 50k vwel S gtk FHe S EE wHe
1000 nitse %7] 3|mo A2 LTelel, = 1000 nits®] %7] =& FEs= A AFoA 22 w 50%
T AAHY] Y8 W S dgiste] 87 HE Aot @2 AN FF Ao My a8 E& HA QAP
apel W ERT ke Ao AdHAW, auAw W% Qe A4 Ade AE S BEFET A3
Qe A aAsl vasel 998 + At

VA7) W S S S, S S S A R A A SR R S B S
CIE AR oIA] Aol Sla) sz Wl CIE 2ol ola) Aelme W4 xe) Qo) AL AT A9
488 4 G0 % 5 ol EAEE dehich, 55 £ 3 9 491 CIE SEE Fastel weldolo 34

: o

gk, EEs AEetA sl 9l AA CIE 23xe = 59 ZM o}ﬂ etk = 5olA, ERIEGIDE AA A&

o] CIE #xE Yehdim, ¥RQIE(512)E 4 Ao CIE #FxiE YehY, EJE(BIIE A

CIE 35 Yehu, 28la EJEGIH)E F& A 2xe CIE #FuE Jepdty, JAae

513 % 514)¢ ]3] AojE= AWE Qo] Qe *—h‘" Agst7] s AHgE 924. 9l

9 514)¢] CIE #Hx®7F, = 49 A2y mAgE e} 7101 E7 AP ol a7E= 2] CIE 5};% 1 0§

AU, & 7] CIE #EE Aok e 49, g Add Ul oo A xﬂ%o}ﬂ A&l 47l 227F A

&2 &

FRIE(511, 512, 513 & 514)°] o8] Aojw= AbddE <hFe] e A2 A

, FQIE(511, 512 ¥ 513)d o8 AoHE A7t = A

AREEA] 23 AlFE 4 duh. e A Axbe @x] o]#3k AAE e oo EAse S Y35y

Rolth. dlg Gl A gl ofEste], wx] F& A hzte] HAge] Alge] a7E 4 Qi)

SR @% ‘M 22ke] CIE #3# (511, 512 2 514)¢ ol&) Aolwe Aztdo 9
" 2AE YERAT odigledl, 22 A AxbE ] Al ¢l

g
+ i
0,
o &
[
%
i |o
HU

=R N)
o
—
Nt
it
N
N
r
o
rlo

fr e
«
&
Do

2 A A, S A AL A2, A3 E A4 2AE e 2AE
HAA el 71 vpel o] g Eﬂ°ﬂ 4 22 F AR IME ARESH A S
& A A= A}%fs}«t— Rolt}, 55 s, ¥CIE(511, 512 ¥ 513)E 0404(521
EC’JE(SH 512 @ 514)& (521 @ 522)& xdelE A2 A
E(512 513 @ 514)“ 49 (523 2 524)& E&ste A3 AES Aot} Yste Mol A
(521 ¥ 523)) Wlel &AM CIE HEE 2He A9, @4 A1, A2 2 A3 227} AH-&-5] o]
= % sk Aol A2 A E el EAlska, ek Al A2 (F9(522)) el EAEHA] &= CIE
, EA AL, A2 " oAld 2R AR E O] AS Al FE, A3ke Aol A3 A4E el EA3
1 A7 (99(524)) Well EA43kx] & CIE A% E 2te 4%, @A A1, #13 2 A4, T @A
A4 227t AR E o] Mg Alg gt
ojf gt Azt BEE UE WA oE FAEE g vk oE 5o, BE W AT AE AFEH]

g 9
Sk, TRAR, oleld ALge We FA AAe) A AxFHE BAS SHA @2 F Ath,

=<3

J?i
> o wE fo o

+
> H~l r
Fﬁ

2
=

MY ol mx ok
N
ofk

wa 2l

7
o

2,
o
2,
w

A ma o Haowl FaA wH-23F (bottom—emission) €1 wmpolIEAME] A}t AlZFACE. 1,000
cd/mol el W3 E& (cd/A) 2 CIE 1931 (x, y) HE7F X 19 1434 o] Aol tate] aotet). v}
olARMuUE A FF F2 AN Azte] gk dlolE7F 58] AAlETE. o]2lg dHo]El= Woo-Young So et
al., paper 44.3, SID Digest (2010) (FNE &l A8 )Z5E F53on, ulo|aZa0EldA 4 A
A Ao tig APHA deolrt. wlo| AR E A FF B HA A tigk FA7F 9o A AAE
o 71 AAlE TF §5(16.0 cd/A)S, 53 =Y WO 2009/107596° AA|E HF A2 A EZo] nlo|A 2|
HIE] &2 ol 345 49 452 5 e 3 589 A9 Frtelth. 33 €& HA 2x<] CIE 1931
(x, y) Fxe €2 A ]’aL aAbe] Fxet YA S

19] &4 HlolHE Abgatel, 506 WHR TE, 9.5V FF Ak, L 300 cd/nolA HolE ELIIE (x, y) =

.31, 0.3D)E zte= 2.5-91%] A, 80 dpi, AMOLED tjxZEdeole]l AE ARE uHjuwstr] $3] A&l
FAGSIE. 2o, SE AN-RAE $A9 55 24 9 G, A8 Lui 101 49
Zelo] ol 71zste]l w9y Hgich, thgel WA golebse] meHth: (1) RGB, o714 A4 3

=]
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I o

A
9l
1 =)
>~ 17

flo
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AFolm HA axtE PF AL AHAolar; (2) RGBIB2, o7]A A =4 g do A (B1)L QlFoln W&
AA (B2) AAE 3 Zo HMola; 2E]al (3) RGBIB2, ol7]A4 A4 @ =ae olxoln] Ao A (Bl)
Ao A (B2)L dFolth. A7) (Dol daf 2xHEs Fd A7 196 miel 3, A7) (2)d & A2 o
7 A& 132 mieltt. o] A7) (D)ol nlshe] 33%e] Az dokojrt, Al gololg (3)o] o) 2y Hg
2 157 miel ik, o] 7] (D)ol nlske] 20%9] e dofo|r}. oyt = dokS Bl dvE|=A] PG HA
NuEE AMESE axtel diste ddE ¢ v FET ER g Atk g=o], o]yd Axfe] Az} FHol

o ,

A8 Ze AN 'é%f N E| & AR RGB 2 et A og o] 2 AoR oaHr] Wi, 71 £

w9 wgkA stk AMSE § e ¥ A2 AN BAY dF 4,4 -8 2[2-(4-(N,N-

ﬂ]‘éowlg—_)ﬂ]@) vjd]uloldld (DPAVBi) EWE HE "Organic Electronics: Materials, Processing,

Devices and Applications", Franky So, CRC Press, p448-p449 (2009)o] 7]x|¥ w}e} 2L =HE EK97} F=wt

H 9,10-¥] (2" -YZE)tE Al (AN) &2E, T 53 &9 W0 2009/107596 Alel 7] A€ wie} e =aiE

DMI-1'7} =Rkl S2E EM2'E 2. AMEE 5 e 9% =29 E® HE de= 53 =9 v=
2008/0203905°1 7] A =] Ut

mL

B ow A A AL 7] xEke], AL A (Bl) 2A7F Aok 12 cd/AY) WY &S 2tE A golols-
(D B3], FA gololx (3)o] Ad g|a ofdd odx &a de Aok ofr|dls oz oidd
o €L A (Bl) 2A7F g AEe A8y "ok 2Asy] A Holx 15 cd/AY WHE a8S Zhe B9
ngZslth, ol A5, IA gololy (3)& T3 FJA ool (1) Hsle] 953 FHS ATL 5 9
t}.
I 1

Wy a8 CIE 1931 (x, v)
=R R o1 48.1 (0.674, 0.324)
=4 G Q14 94.8 (0.195, 0.755)
do A Bl % 22.5 (0.144, 0.148)
e A B2 o1y 6.3 (0.144, 0.061)
e HM B2 3 3} 4.0 (0.145, 0.055)
de A Bl g4 16.0 (0.144, 0.148)

® 1: id-ZF(bottom-emission) vro|AZHIE HA, =4, I F4 2 I FA HEE LA g &
2 HolH. 1432 Q1% aAe|n}. 563 FF aAolnt

rarelFol RGB AS RGBW Aol thal]l Wi (map)st”] f1a AH&E o Q1= RGBW (A4, =4, A wa)) 4zt
o AAH ALHATE. AR %L’ﬂ% | RGBA-& RG BL B2l W-8at7] #la 282 & Slvt. olelgh &ary]
%, 9 RGBV Axte dubdow thg Edo sjAlgch: A, Arnold, T. K. Hatwar, M. Hettel, P. Kane, M.
Miller, M. Murdoch, J. Spindler, S. V. Slyke, Proc. Asia Display (2004); J. P. Spindler, T. K. Hatwar,
M. E. Miller, A. D. Arnold, M. J. Murdoch, P. J. Lane, J. E. Ludwicki % S. V. Slyke, SID 2005
International Symposium Technical Digest 36, 1, pp. 36-39 (2005) ("Spindler"):; Du-Zen Peng, Hsiang-
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