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-Bh-FREFEBEME (Ra~0.6nm)
-Bh-THEE., ToEXmE

AR VAU b4 3

Semi-transparent cathode
Organic layers

(plural layers)
ITO

Aqg allo
ITO

-~ Agalloy
Planarization Iaier i~3i‘mi 7 HEKERTIL—T

Y. Hagiwara, T. Furukawa, T. Yuki, S. Yamaguchi, N. Yamada, J.
Nakatsuka, M. Koden, H. Nakada, IDW’17, FLXp1-9L (2017).
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>Substrate size : 92mm X 92mm
>Emission aria : 75mm X 75mm
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Organic layers
(plural Layers)
ITO

Barrier film

Panel fabrication: NEC Lighting
*UniversalPHOLED®) Phosphorescent OLED Technology and
Materials from Universal Display Corporation

Stainless steel foil (50pum)
Fill material

Cathode
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*UniversalPHOLED® Phosphorescent OLED Technology and Materials from Universal Display Corporation
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Barrier film
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> FESoumOBEHERA SR (AABRHFH) LIz, O— Flexible film WO/
JLtoO—JL (R2R) A TEHABBZH AL . T DEIR Barrier layer M
ZAWTILXOTIILEHELBEH/ARILZESILELT-, AEF barrier resin

> ABRFICSVWTUTORMRZRGFEL=,

1) ZBABEERELTITOZRAWSERMN RIZELHTHE — ==
WA S A OWRNBENETT SRRAMRSN O laraiiayers © | — Insulator (with particle)
= XK ELT., 1ZOZHEFE a2 m [m [T Ad
2) R — EIRI TR AT B8R D MBI MEch = EL 4 120 — BARSMT
FEANBDCEIZEY HWBIEEAE L -1<{i 3, Ultra-thin glass (50um) (1ZO: Indium Zinc Oxide)

— R2ZR7AERIZEKSHEBBERE (T4 —)

_——— ———
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T. Furukawa, N. Kawamura, T. Noda, Y. Hasegawa, D. Kobayashi, M. Koden, IDW’17, FLX6-2 (2017).

o IAILLDNY I T DEFDOTR
GEHED %X - HXESHFEBACS, FAKXS4)

> O—)LtoA—)L(R2R) %iH % E (FEBACSE) ZHAVT, F4ILLERD /) 72T 5;
HOERIZOVLTREIL., 74)»A£1ﬁ0>;55,$75</ﬂ)?ﬁkﬁ%‘éﬂ’cﬁ%_&’émnﬁ FL71=,

— R2R cleaning equipment —— |

Plastic substrate(PEN) l

/g
Brush Cleaning sarierlaver ylayer L
(PVA sponge + Detergent)) | Glass plate
! Cleaning Ca corrosion test
Atomlzmg Sprf‘y Cleanmg 2 WVTR (g/m?/day) Cleaning method
1.8
Pure water 16 1X10* No cleaning
- 7.8 X 10> Atmizing spray cleaning
G 1.4
AIr knife <19 4.7 %10 Brush + Atmizing spray
S cleaning
< 1
| Rl % y 4,4 X 10> Atmizing spray cleaning
T 3% 10° Brush +Atmizing spray
! 0 0.6 cleaning + UV
0.4 2%X10° Atmizing spray cleanin
(UV) - (Barrier thl%kﬁesg/ 1200nr?1)
0

0 200 400 600 800
Storage Time(hr) under 40°C/90%RH
T. Furukawa, N. Kawamura, M. Koden, H. Itoh, H. Kuroiwa, K. Nagai, LOPEC (2017).
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K. Taira, T. Furukawa, N. Kawamura, M. Koden, T. Takahashi, IDW’17, FLXp1-8L (2017).

> O—)LtoA—)L(R2R) A IREEZXRALVTICILLE R (FFABPEN) D/NYFHEIZODWLWTREL. N 7EREIZE
MELUTOMREZSEL -,
D) INYFI4IIVLIZEREBREEAZMRTHE NUTHENBT TR0 05, BHEBEICLEIAD=HILAI
AREEBDONS, HEELT, BEHEBEREDEELE ST HENETD.
2) N TP I LDEREICFIHIEIREZREET 5L\ THENR LTS,
3) BAEERERICEACaER LRI EEBEFHELT /N\A AL EBICIZHAELRHS,

Plastic substrate(PEN)
TR/ HATA Im R2ZRT OtV RICKHEBH AL (TR YT —) /e
---------------------------------- '--------------------------------------------------} arrier layer 4 e
@A) RREZEFBEE RRRVU—VHRIEZE T G
_(WEHEm) | (RUTIYIZTVYY)
i\ T / CaT Ak
R2R | SIOR/N)T _ |zox/\‘y’5¢ IVFUT  _ ows = o~ 4
PENIAILL | ;5'.3:4]& BCVD yv4d  R—ZEIRI é'é:% > NVTA42T
------------------------------ e, AHELT /AR
" RZRIEFHE (FEBACS)
‘ Desiccant ‘
Barrier layer and 1ZO Barrier layer and 120 Plastic substrate

Only barrier layer without patterning with patterning

- -- s, g

1.5 X 10-°g/m?/day 1.6 X 10%g/m?/day 2.2 X 10-*g/m3/day

_ % Barrier layer:800nm
Barrier property was reduced. 1ZO layer:100nm

<Ca corrosion images after 595 hrs under 40 °C and 90 %0RH> 5.7 X 10-4g/m?/day 1.3 X 104g/m?/day

X Barrier layer:600nm, 1Z0: patterned

I 1 L . <Ca corrosion images after 666 hrs under 40 °C and 90 %RH>
-~ ‘ (Y I:I am Q l n

Conventional PEN Planarized PEN

(after 595 hrs) (after 560 hrs)

Ca defects Dark spots of OLED
[ Conventional PEN]

(after 595hrs) (after 640hrs)
2.2 X 10-g/m?/day (800nm) 5.1 X 10-5g/m?/day (600nm) - t40 {5 T frrs)
%) 17.0:100nm (with patterning) [Planarized PEN]
<Ca corrosion images under 40 °C and 90 %oRH> <Storage tests under 40 °C and 90 %RH>
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 RERIH &S AT LIEZTIERBEMOBERVYINA—ARTAHOAANDER (2016F M ~2021FE38FE) IZLBDED T, '
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Yamagata University Flexible Organic Electronics Practical Key
Technology Consortium (YU-FOC)

YAMAGATA UNIVERSITY

[Z#$5)

LT INEBEMART IIL—7 (BB IR/ RBERRT IV—)IZEEELTIE, 2013FEE LY, F——
FRBELI-—XJ77—AMNEEXEREEBRE—I&H) REFEERRICRYVBATSYEL-,
COFERNCHEELTIE., ULEXREZAEMEERET /NAROY—L T L(2013~2015FF) R ESE S T, 201554
ALY, UEXEILXLTILEHBILINM—OREREEERBEIIOY—27 L (YU-FOC/2016~20184E ) &L H
FIF. HEHELTBYET,

YU-FOCTIE, SEITFLBMERAITHIEENTEEL. R EEXSHNICHRBEREZEDH DO, ThETh DL
XNFEEICEHIT AR =2—X77—X ! | EFEHEEEZEDTEYET,
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