EL

SiNX
5 1/4VGA EL
EL
D 2) 3)
4) 1
SiH, N, 1 SiNx 60 x 95%RHx 500
SiNX 100 x 500
1 CVD
| SiH, |
' 1]
[ '
|~ Substrate
RF POWER
13.66MHz ~ / Heater
1 /
. L__i]_
Reaction Chamber MBP =
58 Fig.2 Schematic diagram of plasma CVD system.
Reprinted with permission from Elsevier Science B.V.
1 CVD SiNx
SiH, flow rate 10 SCCM
N, flow rate 200 SCCM
RF power density 0.05 W/cm
Substrate temperature 100°
Pressure 0.9 torr
Frequency 13.56 MHz
Deposition time 60 min
Deposition rate 50 nm/min
Film thickness 3000 nm
59 Table 3 Preparation condition of plasma CVD silicon

nitride film. Reprinted with permission from Elsevier Science B.V.

1 SCCM  standard cc/min 1 0 25
1 cc,cm’
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59 Fig.4 IR transmission spectra of SiNx film prepared

by SiN, and N,. Reprinted with permission from Elsevier Science B.V.

2 SiH4 NH3 Si_N SiH4 N2
Si-N 60 x 95%RHx 500

3 100 x 500

59 Fig.6 Dark spots of the cell (a) before and (b) after
500 h at 100° storage test. Reprinted with permission from Elsevier Science B.V.
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Organic LED full color passive-matrix display Journal of Luminescence Vol.87-89
2000 Hirofumi Kubota Satoshi Miyaguchi Shinichi Ishizuka Takeo Wakimoto Jun Funaki
Yoshinori Fukuda Teruichi Watanabe Hideo Ochi Tsuyoshi Sakamoto Takako Miyake Masami Tsuchida
Isamu Ohshita Teruo Tohma Elsevier Science B.V. 56 60
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366 Fig.1l The schematic cross sectional view of a device
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366 Fig.2 The growth of non-emisive areas from the
anode-edge
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366 Fig.3 The optical transparency and the moisture
immunity of SiON film
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EL
Organic Light Emitting Devices on Polymer Film Substrate Proceedings of the 10th
International Workshop on Inorganic and Organic Electroluminescence (EL "00) 2000 12

4-7 Akira Sugimoto Ayako Yoshida Toshiyuki Miyadera Satoshi Miyaguchi
365 366
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80 Figure 4 Schmatic cross section of a Barix™ flexible
engineered substrate. Reprinted with permission from SPIE.
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79 Figure 2 Barrier scale showing the relative levels
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of oxygen permeability of typical polymers and coatings and the sensitivity limits of the current
MOCON test equipment. Also shown is the level of permeability expected to be needed for long
lifetime OLED displays. Reprinted with permission from SPIE.

2 Figure 2 oxygen permeability moisture
permeability

EL

Gas Permeation and Lifetime Tests On Polymer-Based Barrier Coatings Proceedings of SPIE
Vol.4105 2001 P.E.Burrows G.L.Graff M.E.Gross P.M.Martin M_Hall E.Mast C.Bonham
W.Benett L. Michalski M.Weaver J.J.Brown D.Fogarty L.S.Sapochak SPIE 75 83
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EL
EL
100p m
EL
EL
( )
(PET)
uv
PET 2
1 @
Gas Transmission Rate
Sample No. OTR WVTR
(ce/m*/day) {g/m’/day)
a 0. 28 ag. 05
b 0. 24 0. 01
o 0. 02 < 0. 01
d =< 0. 01 ag. 05
= 0. 01 0. 03
f =< 0. 01 ag. 03
4 Table 2 (@)
1
(0TR) (WTR)
10-3(cc/m?*/day) 1x 105(g/m*/day)
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868 Figure 1 (&) Schematic diagram of a thin film

encapsulated OLED on barrier coated plastic. The multilayer barrier coatings on the substrate
and OLED protect the OLED from water and oxygen. (b) Normalized lifetime data under dc drive
for a PHOLED™ on glass packaged with a glass lid and desiccant (solid line), thin film
encapsulated PHOLED™ on glass (open circles), thin film encapsulated PHOLED™ on plastic (solid
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squares), and unencapsulated PHOLED™ on glass (open triangles). Starting luminance for all
5-mm? devices was 600cd/m*>. Half lives of the devices are 9100, 3700, and 2500 h, and
600h, respectively Reprinted with permission from Society for Information Display.

1 (b) «c )
C ) ( ) (
) 9000, 3700, 2500 600

Display under
tensile strain

Before flexing After 500 flexes  After 1000 flexes

868 Figure.5 Flex testing of a thin film encapsulated
64x 64 passive matrix PHOLED™ display. The structure of the multilayer encapsulant is similar
to that of Figure3 Reprinted with permission from Society for Information Display.
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EL

Thin Film Encapsulated Flexible OLED Displays SID Symposium Digest of Technical Papers
Volume 34 1Issue 1 2003 5 Anna B. Chwang Mark A. Rothman Sokhanno Y. Mao Richard
H. Hewitt Michael S. Weaver JeffA. Silvernail KamalaRajan Michael Hack Julie J. Brown
Xi Chu Lorenza Moro Todd Krajewski Nicole Rutherford Society for Information Display

868 871
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4897 FIG.1 L-Vcurves of OLEDs measured before and after
passivation at (a)80 , (b)60 , and (c)40 . Reprinted with permission from American
Institute of Physics.
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4898 FI1G.4 Typical curves of normalized luminance vs
operating time of OLEDs passivated with PEALD Al,0; N films compared to that of a nonpassivated
OLED. Reprinted with permission from American Institute of Physics.

2 14mA/cm? 60
850 96% 80 650

105 PEALD plasma-enhanced atomic layer
deposition

EL
Passivation of organic light-emitting diodes with aluminum oxide thin films grown by
plasma-enhanced atomic layer deposition Applied Physics Letters Vol.85 Issue 21 2004

1 22 Sun Jin Yun Young-Wook Ko Jung Wook Lim American Institute of Physics
4896 4898
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SiNx/CNx:H
CVD SiNx CNx:H
Si
uv/0, CNx:H
EL
N, 1 SINX/ CNx:H/SiNx
ITO uv /0, )
EL
EL
1 SiNx CNx:H

Iltem SiNx CNx:H

Gas S|H4f NHgﬂr N2 CH4J’ Ng

Flow (sccm) 20/20/900 20/10

Pressure (Pa) 106 100

RFpower(W/cm?) 0.08 0.23

Ts (°C) 100 23

Thickness (nm) 200 500

Stress (MPa) 20-30 <5

1368 Table 1 Growth conditions of SiNx and CNx:H
1 SiNx/ CNx:H CVvD
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Ay

()

1369 Fig.5 AFM images of the SiNx films fabricated on
the epoxy substrates with Si additives which were processed by (1) UV/0; treatment, (2)
plasma-polymerized CNx:H buffer layer insertion, or (3) both methods, after cleaning by the
full cleaning method.

2 SINx/CNx:H

1370 Fig.7 Flexible OLED display fabricated on the epoxy
substrate with the SiNx/CNx:H multi-layer films
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Fabrication of OLEDs on Epoxy Substrates with SiNx/CNx:H Multi-layer Barrier Films 1DW
*04 Proceedings of The 11" International Display Workshops OLEDp-16 2004 K.Akedo A.Miura
H.Fujikawa Y.Taga Y.Akada T.Umehara Society for Information Display 1367 1370
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1385 Figure 2 Schematic diagram of flexible substrate
and its OLED components.

1 ™
SiON EL 1TO
1 ™
Film OTR(cc/m?-day) WTR(g/m?-day)
Bare PET 13.2 46
Coated PET 11.3 2.0
Bare PC out of range 24.7
Coated PC 53.9 3.5
Bare Pl 49.6 17.8
Coated PI 18.0 3.2
Bare PES 242.8 60.2
Coated PES 50.6 3.7
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1386 Table 1 Comparison of oxygen and water vapor

transmittance ratio of bare and parylene coated substrate.
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1386 Figure 6 Measurement of OLED lifetime of SiON /PC/1TO
parylene/1T0 substrate.

b PC 5000 82% 40000
5000 67% 40000

Flexible Barrier Substrates with Parylene™ Buffer Layer for Flexible Organic Light Emitting
IDW "04 Proceedings of The 11" International Display Workshops OLEDp-2

Diode (FOLED)

2004 S.C.Nam H.Y_.Park K.C.Lee K.G.Choi C.J.Lee D.G.Moon Y.S.Yoon Society for
Information Display

1383 1386
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