(BEHT/NA XAV HILT425 (ORGDEC)/ B FE k] (Bl B EE/ A 1% EL

3-5. ¥ EL T/ \L AK{lT
BHELT /5 A D% $F (Classification of OLED devices)

Rb LISy a (Bottom emission)
RATH { kv FI2wi 32 (Top emission)

(Emitting direction)
T I St/ E R E! (Both-side emission / Transparent)

HEEIE _l: I #% i& (Normal structure)
(Order of layers) 4% & (Inverted structure)
E£/H5—(Monochrome)
EHE { 2 ILH5—/=< ILFHZ— (Full-color / Malti-color)
(Color)
B & (White)
WEEE 24 LB (Single structure)
(Stacking structure) TILF I4 /82T L (Multi-photo / Tandem)
Ik i _[ B2 1% HY (Desiccant)
(Encapsulation) §242%|75L (No desiccant)
FINARTH { 1)2wR/25vk (Rigid/ Flat)
(Device shape) L% 7 )L (Flexible)

OLED device structures (F#ELT /\1 X{EE&)

Counter substrate

N,
Cathode
; Organic layers
ETL Anode
HBL Substrate
EML (Host+Dopant)
HTL TFE (Thin Film Encapsulation)
o HO -
Anode (ITO, etc.) | J | Cathode L
: Organic layers
Substrate (Glass, etc.) Anode
Substrate
(a) Fundamental structure 5 (b) Encapsulating structure
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3-5-a) REL TSIy gy -byTIZIviar - EBRER EL

B EL DT N\ARBEL, HH EL OREARICE>T REAISVI Iy by TIZviary &

BAE# EL 29 1T5h 3,

RELIZvS 3 (Bottom emission) (&, B EL T/NA RZEETHERAIICR AT HEETH

%o

by T ITIvi a2 (Top emission) (&, B EL T/AA REER T HERER A ARICHEALTHEET

Hdo

FEBAHF# EL (Transparent OLED / TOLED) (&, A MICE N T IEETHDH, MERELEESD

(Bl B EE/ A 1% EL

ABEUMELNEND, MISBINETTRZ S8, BHIRISEREE EL EFFIEN D,

EIL
ETL
EML
HTL
HIL

Anode (ITO)

Glass substrate

=

RELIZIV Iy

-

Transparent cathode

EIL

ETL

EML

HTL

HIL

Anode ‘
Glass substrate

-

Transparent cathode
EIL
ETL
EML
HTL
HIL

Anode

Glass substrate

T IIv gy

<AKRPLIZVIarv by TIZvav D>

Q
BHRFR EL

Bottom emission

Top emission

Substrate transparent no restriction
Upper electrode

(normally cathode) opaque transparent
Encapsulation rather easy not so easy .

(transparency required)

Production rather easy not so easy
Aperture ratio in AM-OLED low high
Lifetime short long
High resolution difficult possible

-

A’h

HIRAER -
i CE I HSRER
N, =il
i X () ZE RREHE
> B3 AR (EIL) T |7 AR (EIL)
| EFHERE (ETL) L BEFHERE (ETL)
4;; £ (EML) # SEHXE (EML)
EFAEZER(HTL) EAEMZERE (HTL)
EAEAR(HIL) IEAEARE (HIL)
f&4& (1ITO)
HSRER HIRER

Glass face plate

Buffer layer

Mg:Ag ///
cathode
/

/ [ [/

ITO layer

=
Electron-transport Iaver/\ /\ / f
Emissive layer /

\YAYAY

Hole-transport layer
[

=

(@) REAISVYaviEE

b) by TVl aviEE

38 la=g

Poly-Si TFT
Glass substrate

¥
Cr anode
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3-5-b) JE#EE (Normal structure) & ¥ #& 1& (Inverted structure)

—RBIIEERE EL DT /N\A REEIL, ERAICBEBEREL. ZOLIC, BEE. [ZB%EET 5
FDOTHY. EHEEF# EL (Normal structure) EFEIXN S,

hEHIZ R EICEBERBEL. TO LI, BHE. GEZEEIIRELHL . ChETREE
EH# EL (Inverted structure) EFF 51,

I Cathode I Anode
e _ht
f :i Organic layers fv:i Organic layers
VA Vi
AH e |
Anode Cathode
Glass substrate Glass substrate
(a) Normal structure (b) Inversed structure

3-5-¢c) HEB# EL
A EL CTIISFEITEFRREDORADATRETH D=0, 2D U LD RN EEFHAEHETAREE
HIENTEETH D,

EIL
ETL. Mg:Ag (10:1)
HBL Alq (40nm)
B-EML Alq (5Snm) doped with Nile Red(1 mole%)
- eew Alg (snm)
GEML p-EtTAZ (3nm)
HTL
TPD (40nm)
HIL
Anode ITO
Glass substrate Glass substrate

3-5-c) H# EL IZHI1T5TILAT—Hi

RGB fabrication methods (RGB R F %)

RGB side-by-side White + Color filer (CF) Blue + Phosphor

@« O | & O | O =+
A [ NN | (NGO (T T | [ (T

S e O e o e o & o

[ White OLED I Blue OLED |
¥ High efficiency possible | v* Simple OLED process ¥ Simple OLED process
v Long lifetime possible (No RGB separation in (No RGB separation in
v Pure color organic layers deposition) organic layers deposition)
v Additional technologies | v Light absorption of CF v'Color conversion efficiency
for fabricating ¥ Therefore, efficiency and of phosphor is problem.
individual RGB pixels life time decrease. v'Color purity is dependent
are required. v' Color purity is dependent | on phosphor.

on color filter.

(a) White/RGB (b) White/RGBW
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3-5-d) YAV AFXvETAHEE

249 0%FvET 1R (Micro-cavity effect)

340

EBiEEBEOZETSENA ol 3
VIEhER: 300 >
1) BREORE jﬁg : ¥
hkBRE (BiE/E1ERER) T 240 P
E—VEELZRE 20 +
?2) EEBEOR L -
(BATOTFANHEL) 160 .
vy T I2yla  REMELTHIZER e ns :
(REATEERER) 4(ln’eak :v:veleng;h of thne mic(:icavit(_v U(nm) "

S. F. Hsu, C.-C. Lee, A. T. Hu, C. H. Chen,
Current Applied Physics, 4, 663-666 (2004).

FEHRE
AR GERR)

— RET S

Substrate A0 ETANREAN 3R T HT (T
WA ELT 1 AT LA S8 20014/ =—)

A‘h

Glass face plate | Mg:Ag
cathode
Buffer layer /

ITO layer

y S
Electron-transport layer/\ / \ / f
Emissive layer /

Hole-transport layer V \/ \/
|

Poly-Si TFT Cr anode
Glass substrate

T. Sasaoka, M. Sekiva, A. Yamoto, J. Yamada, T. Hirano, Y. Iwase, T. Yamada, T.
Ishibashi, T. Mori, M. Asano, S. Tamura, T. Urabe, SID 01 Digest, 24.4L(p.384) (2001).
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3-5-¢) YILFIAbEE

v'Multi-stacking with CGL (charge generation layer)
v'Enhancement of current efficiency
= Elongation of driving lifetime

—

iﬁ? Second emissive unit

T
% First emissive unit

Glass substrate

Cathode
it o 7t R
B-EML l 3rd
SRR i G o TR Cathode _ HIL/HTL
B-EML | ond b EELARTLY CGL
Y-EML B-EML 2nd [ TR
HIL/HTL | HIL/HTL ] R-EML  2nd
CGL CGL HIL/HTL
AR 5 B0 3 TRARRRRE o RTRARIL CGL
B-EML | 1st G-EML | 1st RHIHH of 1 995 4  SHEHARE
Y-EML R-EML G-EML L st
HIL/HTL | HIL/HTL | HIL/HTL
Anode Anode Anode
Glass substrate Glass substrate Glass substrate
(a) (b) ©
1E0t H 2 —
| Ll | S 8B (cd/m?) 1031 2041
e~ 1.0E+00
E 1.E-01 5 Px EEWM 3.8 8.0
\_E' 1.CE-02 = @E— 'ﬁ?ﬂ]$ (Cd/A) 10.3 204
T BAHE (/W) 8.5 8.0
£ 104 -+
B vceos |l oo
L [ | ETL:Lig(25wt%) 32nm
1.0E-06
o snd 4 |Al::C545T(1.0%) 35nm
0 2 4 [ 8 10 a-NPD 80nm
BEW L HATCN 5nm
CGL— Al Inm
ETL:Liq(25wt%) 82nm [| ETL:Liq(25wt%) 82nm
Alg;:C545T(1.0%) 85nm 1ot 4 | Alq5:C545T(1.0%) 85nm
o-NPD 80nm ‘ a-NPD 80nm
HATCN Snm L HATCN 5nm
ITO ITO
Glass substrate Glass substrate

(CGL: Charge Generation Layer)
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3-5-f) B8 EL DF

BRRICREMESETY
%R

Luminance

Time

RERIC, XXPOKIEH
RORAICE)REL LN
MR (F—9XFEY M) B
RETIHL

HE

(Bl B EE/ A 1% EL

100
971 ! 100000
| S & with IL
g ' AN
2 720f-t I ithout IL
E 0 10000 E\ ‘E; WI: "o'l'J"' :
.E 50 H : I I IIIII :
= | ; i ; = My = 1E+08x~"-7716
! ' ' "o 1000
: E : £
i E i o -
: : ! 5 NI | L
"t LT;, LTy, % e \+‘E==s —
Driving time T . y= 9E+08x_1';°75 y
n
T oc(1/Ly)
T: Lifetime ;
L,: Initial luminance 100 1000 10000 100000
Luminance (cd/m*)
Typical values of “n” Y. Fujita, A. Tagawa and M. Koden, OLEDs Asia 2005
(Seoul, 2005.4.20)
» Small molecule: 1.3~1.5
> Polymer: 1.8~2.0
HEE ERARUBI-REED
(a) 'l%%ﬁ"éfﬂﬁ 100% éég%égz.f:&%o)
F&EDIHH —
50% S E O—
BERBORBANHER
[HES TR
: ‘ f#
yd 5,000H 10,000H
o) BEfonR OEBE—ERMERLIERE
(RDBAREXLTEST, ALTBINF OIS HELRENR)
-BESEER TOTIRITORRERT
T8IDFEBADLILARA TN 8, FEELLD
3%BESHIE 6%IBESH1E 12.5%38E %1k 25%IEE %1
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3-5-g) 4% EL 5 .1EHiit

i EL [IKARUVEEFRICEST
HDHIERMNEETHD,
HILE#HTOBHERIZTRT,

(Bl B EE/ A 1% EL

BHIZHIET D, D=0 BERHBDKD RUVEREDZAERHRST

Counter Glass substrate

Metal can

Desiccant

N, N,
| Cathode | | Cathode |
Organic layers Organic layers
Anode Anode
Substrate Substrate
Counter glass substrate
Counter glass substrate Resin
N, Passivation
| Cathode | | Cathode |
E Organic layers ﬁ E Organic layers j
Anode Anode
Substrate Substrate
Storage test at 60°C/90%RH Encapsulating glass substrate Storage test at 60°Cf90"/oRH
ncaps subs Al
Plastic substrate (PEN) Al | | || e —
Dry N,
£ Dry N, z - § DHB: Liq(25wt%) (43.5nm) ET OH —
& 2 0H =| [Alg3iG-dopant(1.5wt%) 30nm) | | = e
5 DHB:Liq(25wt%) (43.5nm) 3 e i = ';:"["l' i L] i
pra—— kg . (40nm) g
E Alg33G-dopant(1.5wt%) (30nm) g = Mo, (10nm) I
z HTL (40nm) 2 [ iTO | 104H -
MoQ, (10nm) - Glass substrate 20mm n
1o 2H Bl
—>
Glass substrate 20mm

20H

Emission shrinkage

e
Emission shrinkage

B REO AU THIEE SR SR
I EOKSBAIZESTIREMELIEIZE
CBELA S (ERETUT . F—oRAvE) (212H

144H

VHIEBREQ A TENFRERAD. Mﬁt\bmmﬁﬁxl_ :
PR THBELA S GERATUT . F—HRKuk) :

B
>
20mm pr—

Encapsulating glass substrate

Desiccant
Dry N,

DHB:Lig(25wt%) (43.5nm)
Alg3iG-dopant(1.5wt%) (30nm)
HTL (40nm)
MoO; (10nm)
ITo
Glass substrate

3

Emissionmshrinkage

BT/ TS BEREDD |
DK BAISHIBRARIET 5700, Hif |
CELIEXSELELY,

| GERRTVT . F—HARYMRELL)

UV-resin (~10pum)
UV-resin (~10pm)

' 248H

Storage test at 60° C,"')O%RH
Al

I

0H

96H

136H

LAEMEF TR © 2023 42

A

T A AP T 47 (ORGDEC) All Rights Reserved.



