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45 Fig.2 Schematic diagram of the new PML system shown
in a configuration to make polymer/metal/polymer mulitilayers such as solar reflector or window
film coatings. Reprinted with permission from Elsevier Science S.A.

1 0-166m/ 2

159



2 LML

45 Fig.4 Comparison of non-index(top) and index
matched(bottom) thin film polymer/CaF, composites. The films were UV polymerized from
monomer/CaF, slurries that were 10%CaF, by volume. Reprinted with permission from Elsevier
Science S.A.

2 LML

Vacuum deposited polymer/metal multilayer films for optical application  Thin Solid Films
Vol.270 1995 John Affinito Peter Martin Mark Gross Chis Coronado Eric Greenwell
Elsevier Science S.A. 43 48
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OXYGEN PERMEATION RATES FOR VARIOUS PML/OXIDE
MULTILAYERS AS A FUNCTION OF OXIDE DEPOSITION METHOD
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COATING DEPOSITION METHOD (P=PET,
E=PML/e-beam evaporated Al,O,/PML/PET - PML Layers UV cured,

R=PML/Reactively Sputtered AL, O,/PML/PET - PML Layers UV cured)

20 Fig.1 Previous work with PET/PML(1p m)/ AL,0; (250
)/PML(0.25 p m)barrier layers comparing O, permeation rate differences arising from
variations in handling for both e-beam evaporated Al,0; and sputtered AL,O;. Reprinted with

permission from Elsevier Science S.A.

1 PML/AL05/PML PET 4
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2 PML

LAYOUT OF THE PML WEB COATER

UV LIGHT -

F E-BEAM GUN
... MONOMER
“EVAPORATOR

5 MONOMER i o
‘E-BEAM GUN' "EVAPORATO _=| Vool
~UV LIGHT E

'PLASMA GUN
SPUTTER /

-~~~ CATHODES~

20 Fig.2 Schematic layout of the vacuum web coater. The
processing hardware can be moved to any location around the central chill drum. The central
chill dram is 1.22m in diameter with a width a wide of 17.75cm. The overall chamber diameter
is 3.2m and the chamber depth is 76cm. Reprinted with permission from Elsevier Science S.A.

2 1.22 17.75cm
3.2m 76¢cm
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21 Fig.3 AFM scan of: a. virgin PET substrate material;
b.PET/e-beam evaporated Al,0; (200 ); c.PET/eb-cured PML(1p m) /reactively sputtered Al203
(200 ); e.PET/UV-cured PML(1p m) /reactively sputtered AL,O; (200 ). Reprinted with

permission from Elsevier Science S.A.

3 () W 8 15 RNS

(D

PML/oxide/PML barrier layer performance differences arising from use of UV or electron beam
Thin Solid Films Vol.308-309 1997 J.D.Affinito

polymerization of the PML layers
19 25

Stephan Eufinger M.E.Gross G.L.Graff P.M_Martin Elsevier Science S.A.
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EL

EL
EL
EL
Battle-Delta V™
1
(the United States Display Consortium, USDC)
Proposal 98-37 A
2
1 PET PML

Sample Description OTR WVTR

cc/m?/day g/m%day
PET (2 mil) 30.5 5.3
PET/Oxide 1.55 1.5
PET/Metallized 0.6 0.17
Battelle-Delta V (1-dyad)* <0.005 27
Battelle-Delta V (I-dyad/ITO)* <0.005 0.01
Battelle-Delta V (2-dyad)* <0.005 <0.005

457 Table 2 Comparison of measured oxygen and water vapor
transmission rates (OTR,WVTR) for standard films and Battelle-Delta V™s PML technology.
Reprinted with permission from Society of Vacuum Coaters.

1 PML Battelle-Delta V™
2 A
(1) Barrier Properties...Targets; 1 p gH20/(m’day)@38 ,90%relative humidity

(R.H.) ;107%cc0,/(m’day atm)

(2) Transmittance and Haze... 85% transmittance( 90% without 1TO)between 400 and 800nm with
less than 0.5% haze. Must have a clear/neutral appearance.

(3) Roughness...an rms roughness of less than 2.0nm by atomic force microscopy

(4) Thickness Uniformity...

(5) Inclusion Size/Density...

(6) Chemical Resistance...

(7) Heat Resistance...

(8) Environmental Stability...

(9) Flex Resistance...

(10) UV resistance...
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1D
(12)
(13)
(14)
(15)
(16)
an
(18)

(19)
(20)
@D

Available Sizes...Should be available in sizes of at least 300mmx360mm

Cost Objective...Should be  $60/m2 in commercial quantities.

Hardness...

Electrical Resistivity...

Film Adhesion...

Abrasion Resistance...

Thermal Expansion Coefficient...

Index of Refraction: Should be index matched to base polymer
ITO

Sheet Resistance...

Film Adhesion...

Abrasion Resistance...

458 459 APPNDIX A

Requirements of Flexible Substrates for Organic Light Emitting Devices in Flat Panel Display

Applications Society of Vacuum Coaters 42nd Annual Technical Conference Proceedings 1999

J.K.Mahon J.J.Brown T.X.Zhou P.E.Burrows S.R.Forrest Society of Vacuum Coaters

456 459
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EL

EL
EL
50p m 2
22x 11mm
225 x 1h 2 5um
1 EL
i plastic E -
thin glass cover - 1,
it space -,

organic layer ~—_y,

ITO /

48 Fig.1l Schematic multilayer structure of an encapsulated
OLED. Reprinted with permission from Elsevier Science B.V.

1 22x11 mm D263 ( 1 )
Condition Number of Average fracture
specimens strain (%)
No coating 2 0.26
Surface coating 2 0.30
Thick edge coating 3 0.22
Thin edge coating 7 0.29

49 Table 2 Fracture tests on 22x11 mm D263 specimens.
Reprinted with permission from Elsevier Science B.V.
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1 D263  Schott ( )

Ultrathin glass for flexible OLED application Thin Solid Films Vol.417 2002
Mark Dai Joong Auch Ong Kian Soo Guenther Ewald Chua Soo-Jin Elsevier Science B.V.
47 50
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device)

(8-
5um
342cd/m?

substrate.

EL

EL

EL (TEOLED:top emission organic light emitting
™
™

EL

) (Alay) /

w2 19.5V  100mA/cm?
EL
Semi-transparent .'
Cathode f

BCP
Alq3 : Cé6
NPD

Ni anode-|T

Parylene

1005 Fig.1 Fabricated TEOLED on the real ink-jet paper
Reprinted with permission from Society for Information Display.

™

EL (8-
(Algs) /
Ni
Sheet resistance
Substrate )
(£2/sq.)
Bare paper 25.7
Parylene (5pm) 3.5
Parylene (20pum) 2.4
Parylene (Sum) / Parylene (5pum) 4.7
SiOx / Parylene (5um) 92
Polyimide (100nm) / Parylene (5pum) 342
1006 Table 1 Sheet resistance of Nickel as a function
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of substrate. Reprinted with permission from Society for Information Display.

1 Ni Ni 150nm e
2 75mA/cm?
2 EL
Ll B Parylene {5um) A
® Parylene (5um) / Parylene {Sum)
150 & SiOx{Parylene (5um)
. & PI/ Parylene (Sum) A
o 125 | L4
5 .
=
E
=
2
o
[a
3
5
o
Voltage (V)
(a)
500
B Parylene (5um)
® Parylene (5um) { Parylene (5um)
400 = bt
.
.
E 300 | .
=
. .
@ 200}
g .
=) .
@ 100 F .
L Ld
0
1} L} 10 15 20
Voltage (V)
(b)
1006 Fig.3 Electrical characteristic curve (a) and

luminance curve (b) of TEOLED on paper.

Information Display.

2 5um
100mA/cm?  342cd/m?

™

Top Emission Organic EL Display on Paper Substrate SID "04 DIGEST

Lee Dae-Gyu Moon Jung-In Han

Society for Information Display
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Information Display.
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428 Fig.1l Transmittance of (a) Ag films (b) Ca-Ag double
layer films, deposited on glass substrates. Reprinted with permission from Society for
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1 Ca(25 )-Ag(50 )
Ca(100 )-Ag(100 )

1 Ca/Ag
Thickness Sheet Thickness Sheet
(A) Resistance (A) Resistance
Ca/Ag (£2/sq) Ca/Ag (€/sq)
25/50 - 100/100 12
25/100 - 100/150 38
50/50 87 100/200 9.6
50/100 54 150/150 11
50/150 19.7 200/100 7.1
428 Table 1 Sheet resistance as a function of each layer

thickness. Reprinted with permission from Society for Information Display.
1

Ca(100 )-Ag(100 )

High Transparent Metal Electrode for Flexible Displays SID "04 DIGEST P-48 2004
Chan-Jae Lee Dae-Gyu Moon Ramchandra Pode Jung-In Han Noh-Hoon Park Sung-Ho Baik
Seung-Sam Ju Society for Information Display 427 429
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EL

EL
EL (FTOLED  flexible transparent organic light emitting
devices) FTOLED  ITO

120( )
BCP(2,9-dimethyl-4,7-diphenyl- 1,10-phenanthroline) TAZ(3-(4-Biphenylyl)-4-phenyl-5-tert-
butylphenyl-1,2,4-triazole)

BCP 0.32%
1 FTOLED
170
Transpargnt cafhode — (Sputtering)
.&_ Electron ipject on layer ——— TAZ or BCP(20nm)
Emission and electron (Vacuum deposition)
transport layer T~ Alq,(60nm)
Hole trangport [layer (Vacuum deposition)

o-NPD(50nm)
(Vacuum deposition)

Hole injegtion flayer

Transpargnt anpde
PEDOT-PSS(30nm)

Transpargnt plhstic film (Spin coat)

\/ Commercial ITO

1379 Fig.1 Schematic cross-sectional diagram of FTOLED

on plastic substrate.

1 ITO Indiumtinoxide PEDOT-PSS Poly(styrenesulfonate)/ poly(2,3- dihydrothieno
(3,4-b) -1,4-dioxin) a-NPD  4,4"-bis[N- (1-naphthyl)-N-phenylamino]biphenyl  Alg,
Tris[8-hydroxyquinolinato]aluminium TAZ 3-(4-Biphenylyl)-4-phenyl-5-tert-butylphenyl
-1,2,4-triazole BCP 2,9-dimethyl-4,7-diphenyl- 1,10-phenanthroline 1Z0 1n,0,-Zn0
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Device Layer structure(thickness /nm)

Device A Plastic subst. /ITO/PEDOT-PSS (30)
/a-NPD(30) /Alqgs (40) /TAZ(10) /TZO(200)

DeviceB  Plastic subst. /ITO/PEDOT-PSS  (30)
/a-NPD (30) /Alg; (40)/ BCP(10) /1ZO(200)

Device C  Glass subst. /ITO/PEDOT-PSS(30) /a-NPD
(30) /Alqs (40)/ BCP:Cs(10) /1Z0O(200)

1380 Table 2 Layer structure of device
1 Device C

2 FTOLED (b) (c)

2) ' b) c)

1382 Fig.7 a) FTOLED is turned off and b), ¢) FTOLED is

turned on.
2 FTOLED 3mmx 3mm 4% 4 2.5mm
(b) ©)) (a)
Flexible transparent organic light emitting devices IDW "04 Proceedings of The 11t

International Display Workshops  OLEDp-19 2004 T. Uchida S. Kaneta M. Ichihara M.
Ohtsuka S.Hoshi S.Webster R.Czerw D.L.Carroll Society for Information Display
1379 1382

178



	２－３－２　その他の材料
	２－３－２－１　ポリマー／金属多層膜形成法（PML法，LML法）
	２－３－２－２　フレキシブル基板の処理と性能
	２－３－２－３　有機EL用フレキシブル基板への要求性能
	２－３－２－４　PET/PC基板と処理後の性能
	２－３－２－５　極薄ガラス基板
	２－３－２－６　紙基板
	２－３－２－７　デンドリマーを用いたホール輸送層
	２－３－２－８　透明電極（Ca-Ag）
	２－３－２－９　透明有機EL（透明陰極／透明陽極）


