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81 Figure 5 Schematic cross section of a Barix™
encapsulated OLED. The substrate may be either rigid or flexible. Since the encapsulation is
transparent across the visible spectral region, opaque substrates utilizing top-emitting OLEDs
are also useable. Reprinted with permission from SPIE.
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82 Figure 7 Current-voltage characteristics of a

vacuum-deposited FOLED™ grown on the engineered substrate. Inset: Brightness of the FOLED™
as a function of drive current. Reprinted with permission from SPIE.

2 EL 1T0/CuPc/NPD/Alg:/NMgAg

79 Figure 1 Photograph of a flexible OLED(FOLED™)display
buit in UDC's pilot line facility in Ewing,NJ. This passive matrix, 128x64 pixel display (400x500
micron pixel pitch), operating at a conventional video brightness of 100 nits, is fabricated
on heat stabilized polyethylene terephthalate(PET) film(0.18 mm thick). Reprinted with
permission from SPIE.
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3 ubC PET 0.18mm

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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26

Fig.1 This FOLED™ was fabricated on a Barix™

Reprinted with permission from Society for Information Display.
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2 5mm

28 Fig.6 A flexible TOLED is shown here in both its ON(top)
and OFF(bottom) state. The substrate has a radius of curvature of 5mm. Reprinted with
permission from Society for Information Display.

2 5mm? (TOLED) 5mm

Flexible Organic LEDs Information Display 5&6/01 (S1D2001) 2001 Michael s.Weaver
J.J.Brown R.H.Hewitt S.Y.Mao L.A.Michalski T.Ngo K.Rajan M.A.Rothman J.A.Sivernail
W.E.Bennet C.Bonham P.E.Burrows G.L.Graff M.E.Gross M.Hall E._Mast P.M.Martin Society
for Information Display 26 29

183



EL

175u m (PET) EL PET
2x10-° g/m?/day 2.5
mA/cm? 425 cd/m? 3800 10700
100 cd/m? 16000
/AL,0, 5 50nm

Ca lum Cu

1 EL
10000 20
1000 15
';‘100 r Aluminum (100nm) : 2
8 LiF (1am) {102
E 10l Alg3 (40nm) ] &
E 1 BAlg (10nm) ] ES
3 CBR:Ir(ppy);(6%)30nm) | 1 5 @
1 a-NPD (30nm) ]
! CuPc (10nm) 4
[ 1TO ]
0.1 0
0 2 4 6 8 10 12 14
Voltage [V]
2930 Fig.3 Typical luminance and luminance efficiency

characteristics as a function of voltage for an OLED on barrier coated PET. The inset shows
a schematic of the OLED architecture: ITO/CuPc (10 nm)/NPD (30 nm)/CBP: Irppy (6%) (30 nm)/BAlq
(10 nm)/Alg; (40 nm)/LiF (1 nm)/Al (100 nm). Reprinted with permission from American Institute
of Physics.
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2931 Fig.4 Lifetime of an Ir(ppy), doped OLED on barrier
coated PET driven at 2.5 mA/cm?. An OLED with the same architecture on ITO coated glass driven
at 2.6 mA/cm® is shown for comparison. The insets are images of the 5 mm*> FOLED™ pixel at (i)

EL
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Reprinted with permission from American Institute of Physics.
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Organic light-emitting devices with extended operating lifetimes on plastic substrates

Applied Physics Letters Vol.81 Issuel6 2002 10 14 M. S.

K. Rajan M. A.Rothman J. A. Silvernail J.J.Brown P.E. Burrows

P. M. Martin M. Hall

Physics
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E. Mast C. Bonham W. Bennett M. Zumhoff
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1290 Figure 3 Luminance versus voltage characteristics

of OLED devices on a plastic substrate and a glass substrate.
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1290 Figure4 Luminance decay curves of devices fabricated

on plastic and glass substrates.

2 21.25mA/cm? 1000cd/m? 6000

1292 Figure 7 Prototyped 3 inch full color display on
a plastic substrate
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Size 3inch diagonal

Resolution 160 xRGB x 120
Supply Voltage 9V

Duty 1/120
Gray Scale 256(8bits)
Thickness 0.2mm

Weight 3gr(Included IC)

Luminance 70cd/m2

1292 Table 1 Specification of the prototyped panel

Flexible OLED Display Using a Plastic Substrate Proceeding of the International Display
Workshop (IDW "03) 2003  T.Miyake A.Yoshida T.Yoshizawa A.Sugimoto H.Kubota T.Miyadera
M.Tsuchida H.Nakada Society for Information Display 1289 1292
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Fig.12 Flexible OLED display system.
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112 Fig.15 Vg waveform without individual offset
potential (a) red, (b) green, and (c)blue. Reprinted with permission from IEEE.
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RGB
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110 Fig.13 A 3-in full-color flexible OLED display.
Reprinted with permission from IEEE.

3 160x RGB 0.2mm 39( 1C) 70cd/cm?

EL

Flexible OLED Displays Using Plastic Substrates IEEE JOURNAL OF SELECTED TOPICS IN

QUANTUM ELECTRONICS Vol.10 1Issue 1 2004 Akira Sugimoto Hideo Ochi Soh Fujimura
Ayako Yoshida Toshiyuki Miyadera Masami Tsuchida IEEE 107 114
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