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Counter substrate

Protecting layer

Bl Al 1000m) [

DPB:Liq (25wt%) 43.5nm
Alq:G-dopant (1.5wt%) 30nm Ut 7L FE 2
HTL (40nm) ® T. Furukawa, M. Koden, IEICE Trans. Electron, E100-C,
MoO, (10nm) 949 (2017).
ITO ® T. Nakagaki, T. Kawabata, H. Takimoto, T. Furukawa,
. IDW’19, FLXp1-9L (2019).
Ultra thin glass (50!~lm) ® T. Furukawa, N. Kawamura, T. Noda, Y. Hasegawa, D.
1—_» INA Xﬁ &4 Kobayashi, M. Koden, IDW’17,FLX6-2 (2017).
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Flexible substrate

Semi-transparent cathode |- ¢
Organic layers
(plural layers)

BASKT I —TH
EBHEERTULRE

B#=HIL & FUTIL

MNIFPON STEEL Chemical & Matarial

RHEED.FREEH<
For Your Dream & Happiness /

L} m

ﬂﬁhﬁ. BARGERSE ARSIHL T TUT LSS

W ® Y. Hagiwara, T. Furukawa, T. Yuki, S. Yamaguchi, N. Yamada, J. Nakatsuka, M. Koden,
H. Nakada, IDW’17, FLXp1-9L (2017).
® M. Koden, T. Furukawa, T. Yuki, H. Kobayashi, H. Nakada, IDW/AD’16, FLLX3-1 (2016).
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Insulator
(with particles)
Flexible film
Flexible film .
: Barrier layer
e alikileldlaviel AEF barrier resin
AEF barrier resin de
Catode Organic layers
Ol‘ganlc layer S Ag . (plural layers)
| (plural layers) | B B B
170 170
Barrier layer Barrier layer
PEN film (50pum) PEN film

® K. Taira, Taiga Suzuki, W. Konno, H Chiba, H. Itoh, M. Koden, T. Takahashi, T.
Furukawa, IDW’18, FLX2-4L (2018).
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Flexible substrate

Battle of fx_gmqanm‘a

Adhesive resin

Cathode

Organic layers

TCO (Transparent Conducting Oxide)

Barrier layer

Flexible substrate

o LU K= TIF1ex2020 1(2020.1 / REE YT HAR).
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EXPEEK film

Si;N, (100nm) by sputtering

ALO, (90nm) by ALD

Si;N, (100nm) by sputtering

Barrier resin

B AL(100nm)

ETM:Liq[3:1] (32nm)
Alg3:Coumarine[1%] (35nm)
o-NPD (80nm)
HATCN (5nm)

170 (120nm)

Si;N, (100nm) by sputtering

ALO, (90nm) by ALD

Si;N, (100nm) by sputtering

EXPEEK film

Device size: 50 X S0mm
Emission area: 32 X 32mm

B CCEA auwm=tat

® T. Yuki, T. Nishikawa, M. Sugimoto, H. Nakada, M. Koden, IDW’20, FLX2-3 (2020).
o LLUFEKEE: TJF1ex2020/81(2020.1 / HEE YT H A1) ; [JFlex201981(2019.1 / ERE YT HAF).
o AEHE, ETRIEHETSRAFVIREI(2018.12/ BiRAVE);

[SEMICON Japan 20181 (2018.12 / RRE VS Y 1AF).
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Al O; (60nm) by ALD
Organic resin (TOYO INK)
SiNx (Sputtermg) Al O, (45nm) by ALD
Al (Cathode) B Cathoi
Organic layers Organic layers
(plurallayers) (plural layers)
ITO (Anode) Transparent electrode
Glass substrate Glass substrate
BEEU A w15 sOh— LT T 2R

o LIz K% TIF1ex20201(2020.1 / RIEE YT Y AF); [JFlex20198 1(2019.1 / EERE VYT H1AR).
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Flexible substrate

(plral layers)

Transparent electrode s

Flexible substrate
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o LK :TJFIex2019R& 1(2019.1 / REEWST HA1).

Exhibifed in “Printable Electronics

2018” exhibition (Feb. 2018, Tokyo)
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Flexible OLED without ITO was successfully fabricated.

Organic layers

Conducting polymer

Ultra-thin glass (50um) [*2]
Protecting film [*3]

[*1] Supplied from Ajinomoto Fine-Techno _ Panel size: S0mm x S0mm
[¥2] developed by Nippon Electric Glass Emission area: 32mm x 32mm
[*3] developed by Mitsubishi Plastics

LT wil A"

v s ® M. Koden, T. Furukawa, T. Yuki, H. Kobayashi, H. Nakada, IDW/AD’16, FLX3-1 (2016).
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Flexible OLED without ITO was successfully fabricated.

v'Substrate size :  S0mm X 50mm  cgpaporation by:
v Emission aria: 32mm X 32mm v'Yamagata University

Metal foil [*] v'Dai Nippon Printing
e e e vDIC

v’ Komori Machinery

1;:;: ‘/SERIA
Organic layers o v Taiyo Kikai

I I I I n\ Ill 1o [*] supplied from Ajinomoto
Fine-Techno

Ultra-thln glass (S0pm)

\ \ N
Ag Transparent Insulator

conducting polymer

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#FEE] (BL)
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Al (Cathode) Cu mesh
Organic layers
PEDOT:PSS
Resin

Substrate (Glass or film)
BECUEAN w47 3= ARt B RESIE (UMK KEINOEL)
e e MBRTEE, NIFERS, SR, A, E—, BRE, hRE, mILEH, ARELHRSSE

31EHI£, S7-2 (2020).

o ME—, H@E, hEZ, FmUEH, F30ET//OTILIA=ZIRIURTY L(MES2020)
E KL, 1B1-2 (2020).

INOEL L&z ® Lfig K% ; [JFlex2020R 1T TCTJAPAN R (2020.1 / RIREYTHAF)
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SEEHEFRIH)

BBIROBAICLIAEATRELELL

TOYOINKL
TOYOINC

I TOYOINC
TOYOIN{
TOYOINC

L L
BEEHY EE LA £ 475 1 X :50mm X 50mm E Y 1 X :60mm X 100mm

A E o SCh—L T T R a4t

T ERRE ® M. Sugimoto, Y. Fukuchi, H. Tsuruta, M.Koden, H. Nakada, T. Yuki, A-COE 2021, PA-17 (2021).
o X X£H, Eih B&, 18A ¥, mEk FxTi%, FH 4, B 8N, ABELFREERRHAE (0540
>), S5-1 (2021).
o X £, Eih B&, 18H ¥, mEk 31TiE, FH 4, B 808, ABELFREEINRFE (540
>),S7-3 (2020).
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RERHTOER
1 ) izoﬂﬂ EE(TCO),&E Barrier film
2)135—=27 Cpema
3 ) Eﬁ%iﬁ' R2R 6) HTL (Hole Transport Layer
2) BT H5% @ (ETL) IR ey
5) %EE SACtive layel’) EI] E“ 4) ETL (Electron Transport Layer)
6) IE ﬂ!ﬂﬁg (HTL) EI]EII 1) TCO (Transparent Conducting Oxide)
7) EABEN R _. :
8) KR 1 = T
o) #f i1k ILX LT ILOPVERER

#XLHMMORESCO, (XK T7ILRF—

eI o151 EERRITSYN T4 — LARFRME IO T L (OPERA) ~ NI K F A HOBRMAERIH S &>
AT LEETEEBEFTOBERVYIFNRA—ORTAIR~NDERI (JPMOP1614) [20165EFE ~20205 )
OB E A —ToA/R—=aVBEBOBRREMUBRR/A—T oA /R—2a I8 1[2018F E ~2022F ]

FUHERE O KEE; [JFlex2020 8 1(2020.1/ RREYTH ()
ol K TERAEBAFEER (PVEXP0)20211(2021.3 / BRREE YT YA &AS5(Y)
oL KZE; FLRYVY—ARTHIRIARICLDIL X T ILEHEIE KIS Eth) R ERAZ B8 1(2019.11.6).

I N OEL LA O X EHMORESCO; FUARNY—RIILF LT LA EBIEKISE h ORI AERZERIR1(2019.11.6).
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