[B#T /N4 RXaL ¥ )LT1>4 (ORGDEC)/AEEFEE] BRTEEEE/ O L 270 L]

[6] ZLXLTIEBILIFO=OR

6-1. ZLEXLTILOEE K

WEDTARTLA B, £ FSUORE KBEMBEDTNARIE, FEAENTSRER®
DAV ERBEERWN Y DYREBT AR TH 1=,

CHIZHLT EE., ILF VT IBEREANEILF DT ILT A AR MNERIZERL TS, R
I—bITH2DRRTARATLATIE, FLF LT IVER EL TARTLADNERICHEYDDOHY. 5. &F
SELHARTILI VI EE T HEHFSIND,

TLFTTIEIZIE, WO DAY YD H D, £F . KD FET /A REELDIIRMATREE Y .
B, THAUEAREMICH LT E2EA0EB TN, ILF LT ILED=HIZ1E. ERAADES
2T BRENHDN ., CHITHELT, BIRHEL, B D, £ ILF DT LERELT. T5RAFYIH
ATULARZRAWEGSIZE, THAARADBRENGNELSIEREHGE5ETES, MA T, LTI TILERIE.
A—JL to B—)L(R2R) EFENAIRETHY . EEMDEFHERT IENTED,

NEDHERICKY, ILFDTILEFFHFLOEROBE . HILORRERM. £EER L -2 HUL
EFMREL. INOAEREILK, BEBRFNDBIEALERL TP

TARTLAEBADOHAZR
2[{00
Display '
Flexible
OLED

i i n
Lighting

Incandescent Fluorescent Flexible
lamp lamp LED OLED OLED

ILELT MDA b

v LN

v B

v THAL7)— (A5, BhE ] #E)
v $EARXOEH (A—I)Lton—)L)
vV BROBEEIIT

S ETITHEVHFLLVE RO EIH
- SETITHEWLFLILMEN S
-EERFHOBEIE
-EEMREARN Y

CEREF R © 2023 4F AT S 234 L7 17 (ORGDEC) All Rights Reserved.



[B#T /N4 Ra>H L7425 (ORGDEC)/ BB T i BRTEEEE/ O L 270 L]

6-2. ZLXLJILE# EL O ELaETn+ER

ILE T IVEHELORR

EBER (BaVFSAN, LR A, 75— BEEE) [£35] FAE XA
VIEHREN FEREFI(OCA)
VFHAL (SR RBRECES) S — — r
v B SO e (O—Lto0—L) 1,0 1,0 Iwshn . TFE (Thin Film Encapsulation)
LTIV ERELOEFIEE - FL/o 8 —

| Flexible substrate v -
VBEALER, BENSETEEA Qe V—ARE —
THREREART/ AR : ELER A e M T
VEALBFORESICE>TELE .
BERHS TR B— g #2231 F B (SiOx, SiNxZ)
Ckhoumrpa o | [FOPNSIOBEEIESSS (10 PI

4} . ) KA H (OCcA)
T FEEE A—2T4 L (PETS)

(Transparent) anode |

Barrier layers FLETILEBEL/ARILOEER
Flexible substrate

H,0 H,0

Bonding / De-bonding method Coating / De-bonding method

PRUT 24 LEASZERICREVS T, EOLIZTF A REERL, BEICHFA

EREH AT HIREREICRYASF (PN REERHBAL, TOLICT/ A REEYRL, Bk
o IZHSAEREHHT .
. . Fabrication of L Fabrication of
piilm with Bonding.of TFT circuit AM-OLED @ 3 57 (2019 T ) Fabrication of TFT circuit
v arrier fitlm arrier layer
(TFT) roF T2y 3L ROLEDD Coating of PI " TFT
;j 2 of solution
Barrier layer Barrier layer e FELTUTLRL, Barrier layer Barrier layer
film film [ ™ pifim | PI film PI film
\ Glass substrate | Glass substrate Glass substrate Glass substrate | | Glass substrate | Glass substrate Glass substrate
De-bonding of .
Passivation glass substrate N~ De-honding of
Fabrication of Passivation glass substrate
3 2 " Fabrication of
OLED layers Plastic film Plastic film OLED layers Plastic film Plastic film
Bariier inyer barcier(aye Barrier layer Barrier layer
OLED OLED OLED OLED OLED OLED
|f> TFm) |f> arm Q arm o ox I
Barrier layer Barrier layer Barrier layer Barrier layer Barrier layer Barrier layer
Gl ﬁh: Gl ﬁln; trat film PI film PI film PI film
ass substrate Ass substrate
Glass substrate Glass substrate
R2R fabrication of barrier layer and electrode for OLEDs
l/_"j:_ 'J7l'-7.|'7 (LLO. Laser Lift-Off) Flexible substrate Hl“""‘“'“
\\
e N —
Barrier film ‘ Barrier film |$ Q Q U U
TFT TFT
Buffer Buffer i -
CoatedPI \ | CoatedPI OLED —
A @) o |:> o fabrication
D T
J" ‘ iciayer" T | —— Cutting Q
i Specificinorganic layer O O
as|
Glass ‘ } e
Laser R2RiE COLEDEERLI-#IThy T4 abrication Flexible substrate
(H.) Laser irradiation (h) Glass separation from PI J. Hast, M. Tuomikoski, R. Suhonen, K-L. Viisanen, M. Vilimaki
"FR*T;:;J;):J\I P Apilo, A Alastalo, A Maaninen, SID2013 DIGEST, iﬁ&“/—"*kl:j]';’-?—‘f
Encapsulation »JL. OLEDE{F S
Cutting Cathode T. Furukawa, K. Mitsugi, H. Itoh, D Kobayashi, T.

5 Suzuki, H. Kuroiwa, M. Sakakibara, K. Tanaka, N.
v OI"BI‘"C layers Kawamura, M.Koden, [DW'14.FLX3-4L (2014).
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Flexible substrate
Flexible OLED device
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6-3. ZLEXLTILE#H EL DEEFH M

3000000 2.63kM
20305 Bl AA— TP ——

2500000 ;&}:EU—
~ 2000000 L=t 5 oy N i
=
= = R AR ARt
™ 1500000
{Hﬂ = FH#ELEBEA

1000000 ?i%iif ® PMOLED

500000 m /B AMOLED
= K& AMOLED

2014201520162018202020222024 202620282030

HE: 20158 &7 FYRILZMAZ 7 AORRRE( BT+ A5 EH)

X LT ILEBHELT A AT A5 4E 5 (SID2019) LA TIILEHELRBH

BOE /7.7 QXGA BOE /12.3" FHD Rollable BOE /4.0 QHD

U

i e [z /=2 (2017) _
7.1;1"%‘4(151[?“ Visionox isionox = hI/LA Y

6-4. TLFL T )LEREM

ILEXLVTIERELTIE, BERASRA . ATFULRE . TSRAFYITLINLNEATHD, HIAPLR
TULRIFENENSA A=A H B, FEE50u mIBEITECT BIETHITONSLSIZHD, Thin3D
DERIZIFFNEFNER-EAAHD. CNhER1ITEEDHD,

HWIRASR ATULAE TAI L

F1. ILF DT ILEBRD LS RRCERD (TR HBELTOLERMEL RFOILELTLHBEL
- — - oL . fr e ht vl
AR | ATULRE [1077avs| KERmnein Ra e i Renna
HE ~2.5 ~7.8 ~1.4
[k 1A 1A EL
I TR (©] FlEbHY FHEbHY il % g
NneRYyg Bhvd | MEMHIEE
HUBA I m % Flat = Curved => Bendable => Foldable = Rolable = Flexible
Ko UFH © © X gﬁﬁjz

ATULAE
L J
Y
TAINLs

FAEMEF R © 2023 4 AT XA 2a 1T 47 (ORGDEC) All Rights Reserved.



[B#T /N4 Ra>H L7425 (ORGDEC)/ BB T i

6-4-a) #B5E#RH SR (Ultra-thin glass)

| BERA SR (U

BE
v HRIRY P

(i

olass) ‘

120 | \
v REFHEH I \ \ o a=(E-T/2)/R
v tERE N L [osem] e

v M, HERE

Wippon Electric Glass Co, Ltd. 7
supplied from Nippon Electric Glass Co., Ltd. (NEG) ]

(

NEC Lighting
Lighting Fair (March 2015)

Yamagata University
(Collaborating with Nippon Electric Glass, etc.)

R2R fabrication process of TCO layer with a certain pattern
(TCO: Transparent Conducting Oxide)

Ultra-thin glass
( 5 E ) Wet cleaning . )
— - R2R wet cleaning equipment (FEBACS)

— TCO

TCO deposition
- R2R vacuum deposition equipment (KOBELCO)
-

‘Wet cleaning
- R2R wet cleaning equipment (FEBACS)

Stress on the top of curvature o (MPa)

Flexibility

(BT B EE T L+ T L E ]

XBreaking stress is affected by edge condition

\ \

| 00|

=]

.

100
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Curvature radius of bending R (mm)

Fill material

Organic layers
(plural layers)

ITO

Ultra thin glass (50mm) [1]

® EHEYAX: 92mm X 92mm
®FERITYT: 75mm % 75mm PR
@ BHEEL/ARILER:NEC S4F 424 (Bh4L 4 R) b U L E e

*UniversslPHOLED® Phosphorescent OLED Technology and Materials from Universal Display Corporation

1] BEEHSR: BEBEHEFR

-~
Etching paste
Etching paste printing / Heating (150~ 170°C)
- R2R screen printing equipment (SERIA)
- N .&lﬂ@mﬁgg

Etching & wet cleaning
- R2R wet cleaning equipment (FEBACS)

i OLED *Ref. K. Fujiwara, New Glass, 24, 90 (2009).
~ device [2] B EEAT L RSE B BES Y L —F (RE AN 8
-] |:> Cutting (Annealing with ¥ q “Ref. N. Yamada, T. Ogura, S. Tte, and K. Nose, IDW'11, FLX6-2 (2011).
< heat or photo) "

| M. Koden, H. Kobayashi, T. Moriya, N. Kawamura, T. Furukawa, H. Nakada, IDW*14, FLX6/FMC6-1(2014).

—==N]

[ T. Furukawa, M. Koden, IEICE Trans. Electron, E100-C (2017)949 |

6-4-b) EREBERX T L XA (Stainless steel foil)

2AFULRBOEE x?—ybzﬁmﬁ_ Ra: 6.2 Ra: 0.6
v i EE vERETFEE RERNES L —THEREATULAEORE  Rmax: 78.20m P
v HERENE vREM < [EE50pm
vHRR)THE Bhi-ZEFEH% (Ra~0.6nm)
vIERBREE - BlhiL BXRHD EBhi-iEE. FoemRE
viRFoeRRER CBLHRAYTHE
<FHRILE> (BREBT L)
) VEHEREME LT ILEE)
organoalkoxysilane/alkoxysilane & Y {fE S
E v B—JLtoB—/L(R2R) T TR
vIEE~3um
- VBt 4000CLLE
BAMET L—T W BRI L—F SR THFBIRL - desing - waring Ra=10.8nm
BT LRI FLE ST LHHEL

N. Yamada, S. Yamaguchl, J. Nakatsuka, Y.
Haglwara, K. Uemura, IDW'15, FMC3-1 (2015}

Cualir%‘_', film
(HP, 3mm)

Stainless steel foil
(NSSC190, S0mm)

255 steel foil
90, 50mm)

roll of planarized
=" gravureroll stainless steel foil

coating solution

N. Yamada, S. Yi hi, J. N; Y.

, K. Uemura, IDW'15, FMC3-1 (2015).
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6-4-c) /\'JF7J4J)L L (Barrier film)

Plastic film High-barrier film
9 9 i q H,0 molecule 0, molecule
c@c—n—cuzcuzn C OO C—0—CH,CH;0 \d /& ) "Q, 8 @ E Z:
©
n n | Q 8,0 Q‘i') |:> ‘ ©
PET (polyethylene terephthalate) PEN (polyethylene naphthalate) e _1% Qo o ‘ ‘
GJQ) w QLo
5 @g, @ @ YR
I Gas barrier layers
ﬁ 0— (Nanometer scale AlOx, SiOx etc.)

PC (pulycarbonale) PES (polyethersulphone)
Defect Pinhole

[0} 0

=
i

COP (cyclic olefin polymer) PI (polyimide) 4
Gas barrier layers
(Nanometer scale AlOx, SiOx etc.)

&7 4L AEXPEEK®*ZR WLV =2LF T IILAEHEL

B HHENHE# T L LAEXPEEKDO R

 ZEIE R EMPEEK(RY IT—FILIT—TILT bl 71 L L

-RUASFERFORBE (Tg~300°C)

- BIFAREESE

EE-RYENZ BT REEGEREORS)

E U HE

-BIFUREFREREANBCEYEAR LS., 5BLETE) :
m T JFlex2020/8 1 (2020.1/ EE w474 1)

B &WAH R/ FHE:105g/m/dayE ®WVTR (Water Vapor Transmission Rate)
Barrier film LE-02
Adhesive barrier resin
Al (1pm)
/
SiNx (Sputtering) 100nm
ALO, (ALD) 90nm

L.E-04
LE-05 /*\—L_“
SiNx (Sputtering) 100nm

EXPEEK (25um) LE-06

LIS 2.2 X 10-5g/m?/day

WVTR (g/m?/day)

0 200 400 600 800 1000
Storage time (Hour) at 40°C/90%RH

6-5. INYTPH - IL I TILH LR

6-5-a) AR/ 7SR
ILEXLTILE# EL [FKDLBEEDHRBAIZES>TRBIZTINAANEILTEDT, EBICELVAR
NYTHENRDONS,

HRNYTHEOQFEMICH T, SBEICHALSNSIEZEA WVTR (Water Vapor Transmission Rate) T#H 5,

WYVTR: Water vapor transmission rate (g/m?/day)
. 500m|0)’\ zbfh;bﬂ)?kﬁ%(héi'cwﬁﬁ (F¥ D"GJM

0.4 || e [ \404¥| 5 | 4.000% | I"'”EEI | 10075 % |
N ! |
Food ) <sSYT B>
Electronics
Medicine

FLELTILER

o |1 o]
P?/ OLED

102 10 1 10! 102 10%  10¢ 105 10% 107
WVTR (g/m?/day)
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AV 32003

BHELT /AR CalBBi% EEiE

BHELT/NAAT, 3E |CaBERAELEY LT ILAK | SEREE I H LT ILEEYE
BE | #AESOBBEL | RICE2THIETHINRER L. EBBLTDAANESE
x RALLERE BELTWVIRIEZE R

=

-EEOEBELT AR | -WVIREZEHTES “WVIREZHETED
DHLELTHETE S, | -LERREOARETESZDOT, | -FHERAY U TIVERFE(Y
FIERROEEISERATES, | YTILEEBICEYNT B2,

I Ca AL EEMELD S AEEAEL, | SEBBEDELN ST LG
BT ILOFITEE@AYE iRl &E.
.

MDBEER(F/AAR | FHEY T ILOERABE, T KEG RIS E
AMSDTIRTRADE | - ABBEOENS VT ILILEE iR— LR E) B LHE. D
BRE)IEENLE, A EE, BEARMSDKS BB TWVIR

__ | "WVTROEHAEE, KL DA AD B EE M MRFES>TLUEL, B EHHAT

b= TEHLY, A TELL,

- ZBHH LT ILOFEFIHEAR
#(RTEER) .

*HIEAERIE TEL V=0,
WVTRIELMFS ALY,

Cafg &% (Ca corrosion method)

v B EICHAELECat KB ITE->TELET IR TFERE
“FS YT EORKEOFELEE B
v CafiBETOHERICEIE. WTREZHH Al
*WVTR: Water Vapor Transmission Rate (g/m?/day) T |
Glass substrate g Organic layers E ]Z?)
Wax E (plural layers) E Barrier layer
Al (1pm) - VJ. ‘ IZQ (100nm) || PEN film Q65H (125um)
o Calfi B DERBREH SiOx barrier layer (800nm)
Ban il 7 ) PEN film Q65H (125um)
Flexible substrate | L .
Calfg 8 HFE T /1 WAL 1E03 S ~1~
AW LEO AT .
- 1E-05 -«
LE-06 B W et Bl e

1LE-07
0 200 400 600 800 1000 1200 1400

WVTRH il
(HETHE) Dark spots of OLED Ca test
G. Nisato, M. Kuilder, P, Bouten, L. Moro, O. Philips,
Cal I E S8 N. Rutherford, SID 03 DIGEST, P-88 (2003) " (afiter S60hours) (after 595 hours)

<Storage tests under 40 °C and 90 % RH>
[ K. Taira, T. Furukawa, N. Kawamura, M. Koden, T. Takahashi, J
IDW’17, FLXp1-8L (2017).

Storage: 40°C/90%RH 5
1.OE+00 5 G HR-K#FER
1.1 %107 */day
LOE-01 /{ i Lok Vav/ o
= S=====: wE 5o oo o -
[ e e Y f
T 10E-02 o= 23X 10+ (gm¥/day) —=—————— LLAZf ° |° e A=K
> I
S T4 %105 (eimdas) | o OV
f 1LOE-03 4.4 X 10°° (g/m*/day) | ﬁd‘/ﬂfﬁﬂ..&agg\ Fz 794
i !
> LOE-04 — °
= Wk o / . — «— ﬁﬂ;‘%
1.0E-05 : (BB HHa8)
4.6 X 10°° (g/m* day)
1.0E-06 ‘ — Z—RHFFT
0.0 50.0 100.0 150.0
Storage time (hr) Iy
WVTRAIE ZEE (MAJR)
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6-5-b) EMEH X /\) 7 B B
O—/LtoA—JL(R2R) AR TIAIALEIZEB N7 BEERBERB LA

RIRFOERIZES T EEUBERRE (F+R)VTY—)
RIREZABEE | RRRVU—VAMEE

(MEM@F) = | (LTI I=FULT) | CaTAk
RZR Si <, lz.oz P I " _/" ex !
L1 e R

PENToLL TR Crgevn T uuy  A-armm o R

\ Barrier resin

Organic layers | |
- (plural layers)

ABWELT /AR
r 1z0

SIOX barrier laver |

PEN film
BELHR/YT: B ILFLTLFEBELT /AR
. x -6, 2
WVTR: 6.3 X 10%g/m*/day —— T
Barrier layer
Barrier resin

Cathode

(}r%anic layers
(plural layers)
|
170

SiOx barrier layer

616h

CaT AL (/) FEEE:720nm) . |
40°C/90%RHT61685 M R 7 8 PEN film

Insulator

[ K. Taira, T. Furukawa, N. Kawamura, M. Koden, T. Takahashi, /DW17, FLXp1-8L (2017). ]
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Sample: SiOx (Xnm) by R2R CVD on PEN (40°C/90%RH)

100nm 118h 200nm 118h 300nm 118h

- ‘.‘\:‘J "h unge !‘\.‘” ".I' (nse

T. Furukawa, N. Kawamura, M. Koden, H. Itoh,
H. Kuroiwa, K. Nagai, LOPEC (2017).

Influence of planarization layer on barrier properties

Cunvention_a] PEN Planarized PEN

-:3 5 | ‘
— s St -

e o " S0pm_

“—y

s 2

~N
2.2 x 10*g/m?/day g 5.1 % 10-%g/m¥/day

Barrier layer |
| PEN film (50p:m) |

1Z0

Ca corrosion images after 595 hours. Ca corrosion images after 640 hours.
The thickness of the barrier layer: 800nm  The thickness of the barrier layer: 600nm

¥ 1Z0:100nm (with patterning)
K. Taira, T. Furukawa, N. Kawamura, M. Kuden,]
T. Takahashi, IDW’17 (2017) FLXp1-8L.

6-5-c) TEREH R/ \) 7 Hiff
ALDEZRW=/\)TE

BifORRE

WALDEC L OB VEEIEER 2/ TR
SN/ FREDEBE IR DEL AT HE:
WVTR: 10°%/ g/l m?/ day'é.‘ (WVTR: Water Vapor Transmission Rate)

R HX LU ENEREALDER (BIFY X 10cmfl) =

o

ERAHRE ALDEE (2 23 FRAEFHY)

WALO; M (ALDZ) ESiNx (R /3w A) EORRB/ U FH: 104/g/m/dayE ODWVTR

LE+0

‘ Glass substrate | Lpar  SINCOONMYALO,G0nm/SiN200nm)

Wax
Al(1 “m} g :Z(C: SN 0nm)/ ALO(60nm)/SiN(Z00nm)
a . SiN(2 ALOy /SIN(2
Ca (100nm) ] SIN(200nm)/ALOL(90nm)/ SiN200nm)
2 -
SiNx (Sputtering) 200nm R
Al 0, (ALD) Xnm Z 1E0s
SiNx (Sputtering) 200nm Z 1E6 \r'—\/
PEN film (125um) LEOT

0 200 400 600 SO0 1000 1200
Storage time (Hour) at 40°C/90 %R

i : [TFlex 2020/8 )/ 2L vk (2020.1)
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6-5-d) FZLxJILEIEHT
JLE T ILEBMELE LRl

RSN DB RDEET—3) " Tnorganic Barrier
G Organie layer

;igﬁg(*ﬁﬁﬁu-}’&) Z: .Inorgan.i:B:r.rier :
I ] : j :

vl i (0] ic layers §

vILFLT L | [ (plurallayers) i

v TR ( ITO

vaRk l Barrier film

TFE (Thin Film Encapsulation)

Barrier film Barrier film
S Fill material U Barrierresin
T Organic layers
] (plural layers)
ITO
Barrier film Barrier film
H L4 HIE SEr—hHIE

BRTEEEE/ O L 270 L]

Fill material

Organic layers
(plural layers)
1ITO

[ uttra thin glass (S0mm) [1]

¢ EFEHY X 92mm X 92mm
S FEATUT: 75mm X 75mm - e
L O WA IR TR e R gt L YR F) ehting Friar (March 2015)

*UniversalPHOLED®) Phosphorescent OLED Technology and Materials from Universal Display Corporation

[ BERASR:BAERHETFR

*Ref. K. Fujiwara, New Glass, 24, 90 (2009).

2] EBERATULAE HE@EESIL—T HEFNG) B

*Ref. N. Yamada, T. Ogura, S. Ito, and K. Nose, IDW"11, FLX6-2 (2011).

\ M. Koden, H. Kobayashi, T. Moriya, N. Kawamura, T. Furukawa, H. Nakada, IDW'14, FLXG/FMC6-1 2014). |

EJE$IE TFE (Thin Film Encapsulation)

REA TR EEHIETFERAMRERRUV-URIEC )

LE-01
Wax

2 LE-02

Al (1pm) =
< LE-03

=
Eﬁ LE-04

®
g -
PEN (100pm) ; LE-05
LE-06
Device structure of Ca corrosion test
LE-07
0 2

Al O, (60nm) by ALD
| Organic resin (TOYO INK) |
ALO, (45nm) by ALD

Al (Cathode)

(plural layers)
Transparent electrode
Glass substrate

1z K5 - T JFlex20205& 1 (2020.1/ RIEE WS 44 F)

—

Ca corrosion test
(40°C/90% RH)

Organic resin: reference

’\\\._,‘_\/ 1,030H

—

Organic resin: developed

400 600 800
Storage time (hour)

00

7 L (YU-FLEC

1200

1000

HEAFSCR—LT42T 23R

o B XKFEILFLITLILIO= S EEEED Y —

) [2018/1~2023/3]

& XEHEHE A —To A IR—2a  BEORHET RN
KA —T oA/ _A—a B [20184F E ~20224F )

® LK% TIFlex2020 /& 1, T JFlex2019 /8 )

SER—MHILEERWVILF LT ILEBEL (BROFRIFATI/LDEHE)

B ORRE

BT RAAMEHSDKGRA (HAFU—2) E[HIE S SEIER L ALV -H 1L EiR

AFTINNOVA™ EF (KD RH{RSH/HOFTI7 I
BT UET R RERE, MELTOER

To/HEAEA)

WAFTINNOVA™ EF[C &G ABMBHRICKYILF LT ILERELEBO REREE

ik

Flexible substrate
Barrier resin

AFTINNOVA™ EF film
{Encapsulating substrate)

AFTINNOVA™ EF
(DRI 74 T2 /BARH)

O c layers
(plural Iayers)
[ Transparent electrode |

Flexible substrate

Barrier resin

Organic lxxers

| (plural Tavers)

Transparent electrode

Flexible substrate

| Flexible substrate |
OLED device

PE

RG2S - [IFlex2019J8 | R
(2019.1/ REE 9T 44H)

E1EMER R © 2023 4

HHET R A 23T 07 (ORGDEC)
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6-6. BB

6-6-a) BEAEERT—

BRTEEEE/ O L 270 L]

‘ EERERYT— AENRASFEERABELLTHW-AREL/ (R
Al 100nm e H5R
P A
5 rooes
Hrugnm § _— ' x
Anode - = e
-
|
Glass substrate E 1O0E+0L .,I\ iR ) -
P SREEEEEEEE T x BRIEEST
H <A1|.odc> ) ] 1 LooE+o0 _H
O Conducting polymer (~100S/cm, 100nm) | LOOE-02 1.00E-01 1.00E+00 1.00E+01 1.00E+02 | HSRA
l; lTP Lls_[lrlml ____________ ! Current density (mA/cm?) ﬁﬂﬁlﬂ’lﬁﬁ
E 100E401 2 -
S 1.00E+00 ITONLT, ELSE 3 [rtonE#i)
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M. Koden, H. Kobayashi, T. Moriya, N. Kawamura, T. Furukawa, H. Nakada, IDW*14, FMC6/FLXG6-1 (2014).
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Flexible OLED with AgNW & conducting polymer

Flexible OLED without ITO was successfully fabricated.

Metal foil [*1]
Encapsulating layer [*1]

Organic layers

Conducting polymer

Ultra-thin glass (50pm) [*2]

Protecting film [#3]

|*1] Supplied from Ajinomoto Fine-Techno
[*2] developed by Nippon Electric Glass
|*3] developed by Mitsubishi Plastics

Panel size: 50mm x 50mm
Emission area: 32mm x 32mm
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6-6-¢) A—)L to A—JL (R2R) ENRI$EfiiZE L = non-ITO EAE

EN Rl B Non-ITOE 4B H; i

Flexible OLED without ITO was successfully fabricated.
v'Substrate size :  50mm X 50mm

Collaboration by:

v'Emission aria:  32mm X 32mm v'Yamagata University
Metal foil [*] v'Dai Nippon Printing
: - o vDIC
Encapsulating layer [*
P § layert ] v'Komori Machinery
Cathode | v'SERIA
Orgamc layers | ¥ Taiyo Kikai

[*] supplied from Ajinomoto

n\ m Fine-Techno
Ultra—thm glass (Sﬂpm\ -
\ Transparent

cnnductmg polymer Insulator
Gravure off-set Flexography Screen
printing printing printing

T. Furukawa, N. Kawamura, M. Sakakibara, M. Koden, International Display
Manufacturing Conference (IDMC’15), S4-4 (2015). [{B#F#HE] (&)
“Printed Transparent Electrode for OLED Lighting Devices”

EVEMER R © 2023 4F HHET A AaH 747 (ORGDEC) All Rights Reserved.



