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Description

[0001] The present invention relates to an organic light-
emitting display apparatus, and more particularly, to an
organic light-emitting display apparatus including a flex-
ible substrate.
[0002] An organic light-emitting display apparatus gen-
erally includes a hole injection electrode, an electron in-
jection electrode, and an organic light-emitting layer
formed there between. The organic light-emitting display
apparatus is a self light-emitting display apparatus that
emits light when holes injected from the hole injection
electrode and electrons injected from the electron injec-
tion electrode recombine within the organic light-emitting
layer giving rise to an excited state that gradually dissi-
pates thereafter.
[0003] Because of its high quality characteristics such
as low power consumption, high brightness, and fast re-
sponse speed, the organic light-emitting display appara-
tus has received attention as a next generation display.
[0004] When the organic light-emitting display appa-
ratus includes a heavy and fragile glass substrate, char-
acteristics such as portability and large size of the screen
display are limited. Therefore, a flexible organic light-
emitting display apparatus including a light and shock-
resistant flexible substrate such as a plastic substrate
has been developed recently.
[0005] However, when compared to a glass substrate,
since a flexible substrate such as a plastic substrate
transmits moisture or oxygen more easily, the organic
light-emitting layer may be left vulnerable to moisture or
oxygen and degradation may occur.
[0006] US2002140347 discloses a flexible substrate
layer; and a plurality of cooperative barrier layers dis-
posed on the substrate layer. The plurality of cooperative
barrier layers further comprise one or more planarizing
layers and one or more high-density layers.
[0007] US2005116637 discloses an organic electrolu-
minescence display panel that includes an organic elec-
troluminescence element and a resin substrate that sup-
ports the organic electroluminescence element. A gas
barrier laminate is formed between the resin substrate
and the organic electroluminescence element.
[0008] EP2091096 discloses a capsulated electronic
device is described comprising: a first barrier structure
comprising at least one inorganic and at least one organic
layer, a second barrier structure (30) comprising at least
one inorganic and at least one organic layer, and an elec-
tronic device arranged between the first and the second
barrier structure.
[0009] US2012/0223350 discloses an OLED device
having a flexible substrate with a barrier layer incorpo-
rated therein. KR10-2011-0133881 discloses a flexible
board for an OLED display device wherein the board
comprising a first plastic layer, a patterned barrier layer
and a second plastic layer.
[0010] Embodiments of the present invention may pro-
vide an organic light-emitting display apparatus including

a flexible substrate with a low water vapor transmission
rate and increased adhesive strength, and a method of
manufacturing the organic light-emitting display appara-
tus.
[0011] According to an aspect of the invention, there
is provided an organic light-emitting display apparatus
as set out in claim 1. Preferred features are set out in
claims 2 to 5.
[0012] According to an aspect of the invention, there
is provided an electronic device as set out in claim 6.
[0013] According to an aspect of the invention, there
is provided a method of manufacturing an organic light-
emitting display apparatus as set out in claim 7. Preferred
features are set out in claims 8-11.
[0014] The above and other features and aspects of
the present invention will become more apparent by de-
scribing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

FIG. 1 is a cross-sectional view illustrating an organic
light-emitting display apparatus according to an ex-
emplary embodiment of the present invention;
FIG. 2 is an enlarged view of a portion II of FIG. 1,
illustrating a portion of a TFT layer and an organic
light-emitting device layer of an organic light-emitting
display apparatus;
FIG. 3 is a cross-sectional view illustrating an organic
light-emitting display apparatus according to a com-
parative example of the present invention;
FIG. 4 is a cross-sectional view illustrating an organic
light-emitting display apparatus according to a com-
parative example of the present invention;
FIG. 5A is a plan view illustrating a process of forming
a first plastic layer and a first barrier layer of a mother
flexible substrate on a glass substrate;
FIG. 5B is a cross-sectional view taken along a line
VB-VB of FIG. 5A;
FIG. 6A is a plan view illustrating a process of forming
a second plastic layer and a second barrier layer of
a mother flexible substrate on a glass substrate;
FIG. 6B is a cross-sectional view taken along a line
VIB-VIB of FIG. 6A;
FIG. 7A is a plan view illustrating a process of forming
a plurality of unit organic light-emitting display appa-
ratus on a mother flexible substrate;
FIG. 7B is a cross-sectional view taken along a line
VIIB-VIIB of FIG. 7A;
FIG. 8 is a cross-sectional view illustrating a process
of forming a thin film encapsulating layer encapsu-
lating a plurality of organic light-emitting device lay-
ers on a mother flexible substrate;
FIGS. 9 and 10 are cross-sectional views illustrating
a process of separating a glass substrate from a
mother flexible substrate;
FIG. 11 is a cross-sectional view illustrating a proc-
ess of dividing an organic light-emitting device layer
on a mother flexible substrate into a plurality of unit
display devices;
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FIG. 12A is a plan view illustrating a process of form-
ing a mother flexible substrate on a glass substrate;
FIG. 12B is a cross-sectional view taken along a line
XIIB-XIIB of FIG. 12A;
FIG. 13 is a detailed view illustrating an outer part of
a contact surface of a glass substrate and a mother
flexible substrate;
FIG. 14 is a cross-sectional view illustrating an end
part of a glass substrate when a second plastic layer
is greater than a first plastic layer;
FIG. 15 is a cross-sectional view illustrating an end
part of a glass substrate when a second plastic layer
is smaller than a first plastic layer;
FIG. 16 is a cross-sectional view illustrating an or-
ganic light-emitting display apparatus according to
an exemplary embodiment of the present invention;
FIG. 17 is a cross-sectional view illustrating a man-
ufacturing process of an organic light-emitting dis-
play apparatus according to an embodiment of the
present invention; and
FIG. 18 is a cross-sectional view illustrating an or-
ganic light-emitting display apparatus according to
an exemplary embodiment of the present invention.

[0015] Hereinafter, embodiments of the present inven-
tion will be described in more detail with reference to the
accompanying drawings. The present invention may be
realized in different forms, and is not limited to the em-
bodiments described herein.
[0016] Like reference numerals may refer to like ele-
ments throughout the specification and figures. In addi-
tion, the size and thickness of each element shown in
the drawings may be exaggerated for clarity.
[0017] In this specification, when a portion of a layer,
a film, a region, and a plate is referred to as being "on"
another portion, it can be directly on the other portion, or
intervening portions may also be present.
[0018] FIG. 1 is a cross-sectional view illustrating an
organic light-emitting display apparatus according to an
exemplary embodiment of the present invention.
[0019] Referring to FIG. 1, the organic light-emitting
display apparatus 100 according to an exemplary em-
bodiment of the present invention includes a flexible sub-
strate FS, a thin film transistor (TFT) layer 110, an organic
light-emitting device layer 120, and a thin film encapsu-
lating layer 130.
[0020] The flexible substrate FS includes a first plastic
layer 1PL, a first barrier layer 1BL, a second plastic layer
2PL, and a second barrier layer 2BL.
[0021] The first plastic layer 1PL and the second plastic
layer 2PL may be formed of a plastic material with excel-
lent heat resistance and durability, for example, polyi-
minde, polyethylene naphthalate, polyethylenetereph-
thalate (PET), Polyarylate, polycarbonate, Polyetherim-
ide (PEI), or Polyethersulfone.
[0022] Since the plastic material for the first plastic lay-
er 1PL and the second plastic layer 2PL transmits mois-
ture or oxygen easily when compared to a glass sub-

strate, an organic light-emitting layer vulnerable to mois-
ture or oxygen is easily deteriorated, so that the lifecycle
of the organic light-emitting display apparatus is reduced.
[0023] In order to prevent this, the first barrier layer
1BL is formed on the first plastic layer 1PL, and the sec-
ond barrier layer 2BL is formed on the second plastic
layer 2PL.
[0024] Each of the first barrier layer 1BL and the sec-
ond barrier layer 2BL may be formed of an inorganic ma-
terial, for example, metal oxide, silicon nitride, or silicon
oxide. For example, each of the first barrier layer 1BL
and the second barrier layer 2BL may include a single
layer or a multilayer formed of an inorganic material such
as Al2O3, SiO2, and SiNx. Each of the first barrier layer
1BL and the second barrier layer 2BL formed of a single
layer or a multilayer may have a water vapor transmission
rate (WVTR) of less than about 10 g/m2day to about 5
g/m2day.
[0025] In the first embodiment, the first barrier layer
1BL is patterned to have an island shape. For example,
the first barrier layer 1BL is patterned to be located in an
area A corresponding to the organic light-emitting device
layer 120. The first plastic layer 1PL and the second plas-
tic layer 2PL are in direct contact in a peripheral area B
of the area A corresponding to the organic light-emitting
device layer 120. As described herein, the patterned first
barrier layer 1BL may prevent the delamination between
the first barrier layer 1BL and the second plastic layer
2PL.
[0026] In this embodiment, the first barrier layer 1BL
is formed to overlap with the organic light-emitting device
layer 120 without extending beyond the organic light-
emitting device layer 120, while the second barrier layer
2BL is formed to extend beyond the organic light-emitting
device layer 120.
[0027] The TFT layer 110 and the organic light-emitting
device layer 120 are formed on the flexible substrate FS.
[0028] FIG. 2 is an enlarged view of a portion II of FIG.
1, for example, a portion of the TFT layer 110 and the
organic light-emitting device layer 120 of the organic
light-emitting display apparatus 100.
[0029] Referring to FIG. 2, a TFT including a semicon-
ductor layer 111, a gate electrode 113, a source electrode
115, and a drain electrode 116 may be formed on the
second barrier layer 2BL. A gate insulating layer 112 may
be formed between the semiconductor layer 111 and the
gate electrode 113, and an interlayer insulating layer 114
may be formed between the gate electrode 113 and the
source electrode 115 and between the gate electrode
113 and the drain electrode 116. The semiconductor lay-
er 111 may be a poly-silicon TFT, an amorphous silicon
TFT, an organic TFT, or a conductive oxide TFT. More-
over, although a top gate TFT is shown in FIG. 2, em-
bodiments of the present invention are not limited thereto.
For example, various structures of TFTs including a bot-
tom gate TFT may be applicable.
[0030] Moreover, although a TFT is directly formed on
the second barrier layer 2BL as shown in FIG. 2, the
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present invention is not limited thereto. A buffer layer (not
shown) may be further provided between the second bar-
rier layer 2BL and the TFT. The buffer layer (not shown)
flattens the flexible substrate FS and prevents impurity
elements from penetrating from the flexible substrate FS
into the semiconductor layer 111. The buffer layer (not
shown) may be a single layer or a multilayer of silicon
nitride and/or silicon oxide. Moreover, although not
shown in FIG. 2, at least one capacitor may be connected
to the TFT.
[0031] A passivation layer 117 may be formed on the
TFT and a pixel definition layer 122 may be formed on
the passivation layer 117. The passivation layer 117 pro-
tects the TFT and flattens a top side of the TFT.
[0032] An organic light-emitting device OLED may be
connected to one of the source electrode 115 and the
drain electrode 116 of the TFT. The organic light-emitting
device OLED includes a pixel electrode 121, an opposite
electrode 124, and a layer 123 including at least an or-
ganic light-emitting layer interposed between the pixel
electrode 121 and the opposite electrode 124. The layer
123 including an organic light-emitting layer may be
formed of a low molecular or polymer organic matter.
When a low molecular organic matter is used, a hole
injection layer (HIL), a hole transport layer (HTL), an
emission layer (EML), an electron transport layer (ETL),
and an electron injection layer (EIL) may be stacked in
a single or complex structure. When a polymer organic
matter is used, a structure including an HTL and an EML
may be provided. In the layer 123 including an organic
light-emitting layer, sub pixels emitting red, green, and
blue light may form one unit pixel. Moreover, the layer
123 including an organic light-emitting layer is formed by
vertically stacking or mixing layers including light-emit-
ting materials emitting red, green, and blue light.
[0033] Where white light is emitted, a combination of
other colors is possible. Additionally, a color conversion
layer or a color filter converting the emitted white light
into a predetermined color may be provided further.
[0034] The opposite electrode 124 may be commonly
formed in a plurality of pixels. For example, various mod-
ifications are possible.
[0035] The pixel electrode 121 may function as an an-
ode and the opposite electrode 124 may function as a
cathode. However, the opposite may be possible too.
Additionally, at least one of the pixel electrode 121 and
the opposite electrode 124 may be provided as a trans-
parent electrode through which a light emitted from a
light-emitting layer passes.
[0036] Although the organic light-emitting device layer
120 is formed on the TFT layer 100 as shown in FIGS.
1 and 2, this is for concise description and other arrange-
ments may be used. For example, a potion of the TFT
layer 110 and the organic light-emitting device layer 120
may be formed on the same layer. For example, the gate
electrode of the TFT and the pixel electrode of the organic
light-emitting device OLED may be formed on the same
layer.

[0037] The thin film encapsulating layer 130 encapsu-
lating the organic light-emitting device OLED is formed
on the flexible substrate FS. The thin film encapsulating
layer 130 may be formed of a plurality of inorganic layers
or a mixture of an inorganic layer and an organic layer.
[0038] The organic layer is formed of polymer, and may
be a single layer or a stacked layer formed of one of
polyethyleneterephthalate, polyimide, polycarbonate,
epoxy, polyethylene, and polyacrylate. For example, the
organic layer may be formed of polyacrylate. In more
detail, the organic layer may include a polymerized mon-
omer composition including diacrylate based monomer
and triacrylate based monomer. The monomer compo-
sition may further include monoacrylate based monomer.
Moreover, the monomer composition may further include
a well-known photo initiator such as TPO but is not limited
thereto.
[0039] The inorganic layer may be a single layer or a
stacked layer including metal oxide or metal nitride. In
more detail, the organic layer may include SiNx, Al2O3,
SiO2, or TiO2.
[0040] The uppermost layer exposed to the outside in
the thin film encapsulating layer 130 may be formed of
an inorganic layer to prevent water and vapor transmis-
sion with respect to the organic light-emitting device
OLED.
[0041] The thin film encapsulating layer 130 may in-
clude at least one sandwich structure in which at least
one organic layer is inserted between at least two inor-
ganic layers. Additionally, the thin film encapsulating lay-
er 130 may include at least one sandwich structure in
which at least one inorganic layer is inserted between at
least two organic layers.
[0042] The thin film encapsulating layer 130 may in-
clude a first inorganic layer, a first organic layer, and a
second inorganic layer, which are sequentially stacked
on the organic light-emitting device OLED. Moreover, the
thin film encapsulating layer 130 may include a first in-
organic layer, a first organic layer, a second inorganic
layer, a second organic layer, and a third inorganic layer,
which are sequentially stacked on the organic light-emit-
ting device OLED. Moreover, the thin film encapsulating
layer 130 may include a first inorganic layer, a first organic
layer, a second inorganic layer, a second organic layer,
a third inorganic layer, a third organic layer, and a fourth
inorganic layer, which are sequentially stacked on the
organic light-emitting device OLED.
[0043] A halogenated metal layer including LiF may be
additionally included between the organic light-emitting
device OLED and the first inorganic layer. The halogen-
ated metal layer may prevent the organic light-emitting
device OLED from being damaged when the first inor-
ganic layer is formed through a sputtering method or a
plasma deposition method.
[0044] The first organic layer may have a narrower ar-
ea than the second inorganic layer, and the second or-
ganic layer may have a narrower area than the third in-
organic layer.
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[0045] Additionally, the first organic layer may be com-
pletely covered by the second inorganic layer. The sec-
ond organic layer may be completely covered by the third
inorganic layer. Moreover, although the thin film encap-
sulating layer 130 is directly formed on the opposite elec-
trode 124 as shown in FIGS. 1 and 2, this is just exem-
plary. Thus, other components such as fillers and adhe-
sives may be further interposed between the opposite
electrode 124 and the thin film encapsulating layer 130.
[0046] FIG. 3 is a cross-sectional view illustrating an
organic light-emitting display apparatus 101 according
to a comparative example.
[0047] Referring to FIG. 3, the organic light-emitting
display apparatus 101 according to a comparative exam-
ple includes a flexible substrate FS-1, a TFT layer 110,
an organic light-emitting device layer 120, and a thin film
encapsulating layer 130.
[0048] The flexible substrate FS-1 includes a first plas-
tic layer 1PL and a first barrier layer 1BL. For example,
the flexible substrate FS-1 includes a single plastic layer
and a single barrier layer.
[0049] When the flexible substrate FS-1 includes the
single plastic layer and the single barrier layer like in the
first comparative example, damages such as cracks oc-
cur in the first barrier layer 1BL due to foreign materials
or dent defects in the first plastic layer 1PL and/or the
first barrier layer 1BL. Since moisture or oxygen is trans-
mitted through such a damaged surface, defective or-
ganic light-emitting device OLEDs may be manufactured.
[0050] FIG. 4 is a cross-sectional view illustrating an
organic light-emitting display apparatus 102 according
to a comparative example of the present invention.
[0051] Referring to FIG. 4, the organic light-emitting
display apparatus 102 according to a comparative exam-
ple includes a flexible substrate FS-2, a TFT layer 110,
an organic light-emitting device layer 120, and a thin film
encapsulating layer 130.
[0052] The flexible substrate FS-2 includes a first plas-
tic layer 1PL, a first barrier layer 1BL, a second plastic
layer 2PL, and a second barrier layer 2BL. For example,
the flexible substrate FS-2 includes two structures, each
including a plastic layer and a barrier layer on the plastic
layer.
[0053] Foreign materials or dent defects may randomly
occur in the second plastic layer 2PL and the second
barrier layer 2BL in addition to the first plastic layer 1PL
and the first barrier layer 1BL. However, when compared
to the first comparative example, since the organic light-
emitting display apparatus 102 of the second compara-
tive example has a longer average water and vapor trans-
mission path from a defective point to the OLED, even
when damages such as cracks occur in the first barrier
layer 1BL and/or the second barrier layer 2BL, the oc-
currence of defective OLEDs may be reduced.
[0054] However, the water and vapor transmission
power are improved by the flexible substrate FS-2 of the
second comparative example improved, and thus, less
dark spots occur.

[0055] However, since an adhesive strength (peel
strength) between the first barrier layer 1BL of an inor-
ganic layer and the second plastic layer 2PL of an organic
layer is relatively weak, the first barrier layer 1BL and the
second plastic layer 2PL are delaminated from each oth-
er during manufacturing processes.
[0056] However, since the organic light-emitting dis-
play apparatus 100 according to an exemplary embodi-
ment of the present invention includes the first barrier
layer 1BL patterned to have an island shape, the first
plastic layer 1PL and the second plastic layer 2PL are in
direct contact in the peripheral area B of the area A cor-
responding to the organic light-emitting device layer 120
having no first barrier layer 1BL. Since an adhesive
strength between the first plastic layer 1PL and the sec-
ond plastic layer 2PL is greater than that between the
first barrier layer 1BL and the second plastic layer 2PL,
the delamination between the first barrier layer 1BL and
the second plastic layer 2PL may be prevented by pat-
terning the first barrier layer 1BL to have an island shape.
Moreover, by forming a patterned area of the first barrier
layer 1BL in an area corresponding to the organic light-
emitting device layer 120, moisture and oxygen are pre-
vented from penetrating from the first plastic layer 1PL
into the organic light-emitting device layer 120 directly.
[0057] FIGS. 5A to 11 are views illustrating a method
of manufacturing the organic light-emitting display appa-
ratus 100 according to an exemplary embodiment of the
present invention.
[0058] FIG. 5A is a plan view illustrating a process of
forming a first plastic layer 1PL and a first barrier layer
1BL of a mother flexible substrate MFS on a glass sub-
strate GS. FIG. 5B is a cross-sectional view taken along
a line VB-VB of FIG. 5A.
[0059] Since the mother flexible substrate MFS formed
of plastic material bends or elongates when heat is ap-
plied thereto, it is difficult to accurately form thin film pat-
terns such as various electrodes or conductive wires on
the mother flexible substrate MFS. Also, several thin film
pattern forming processes are performed when the moth-
er flexible substrate MFS is bonded to the glass substrate
GS, for example, a carrier substrate.
[0060] First, the first plastic layer 1PL is formed on the
glass substrate GS. The first plastic layer 1PL may be
formed when a plastic polymer solution including at least
one of polyimide, polyethylene naphthalate, PET, Pol-
yarylate, polycarbonate, PEI, and Polyethersulfone is
coated on the glass substrate GS and then hardened or
a polymer film is laminated on the glass substrate GS.
[0061] Then, the first barrier layer 1BL patterned to
have an island shape is formed on the first plastic layer
1PL. Hence, in this embodiment, a plurality of islands of
the first barrier layer are formed. The first barrier layer
1BL may include a single layer or a multilayer, which are
formed of an inorganic material such as AlO3, SiO2, or
SiNx through chemical vapor deposition (CVD), plasma
enhanced chemical vapor deposition (PECVD) or Atomic
Layer Deposition (ALD). At this point, as a method of
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patterning the first barrier layer 1BL, various methods
including a method of depositing on the first plastic layer
1PL a vapor inorganic material passing through a metal
mask having a predetermined patterned area and a
method of forming the first barrier layer 1BL on all of the
first plastic layer 1PL and performing a patterning proc-
ess through a photolithography process may be used. In
this embodiment, each island of the first barrier layer 1BL
is formed to overlap with the corresponding organic light-
emitting device layer 120 without extending beyond the
organic light-emitting device layer 120, while the second
barrier layer 2BL is formed to extend across all the or-
ganic light-emitting device layers 120.
[0062] FIG. 6A is a plan view illustrating a process of
forming a second plastic layer 2PL and a second barrier
layer 2BL of a mother flexible substrate MFS on a glass
substrate GS. FIG. 6B is a cross-sectional view taken
along a line VIB-VIB of FIG. 6A.
[0063] Referring to FIG. 6A and 6B, the second plastic
layer 2PL is formed on the first barrier layer 1BL that is
patterned. The second plastic layer 2PL may be formed
of the same material and by the same method as the first
plastic layer 1PL.
[0064] The second plastic layer 2PL may alternatively
be formed of a solution having lower viscosity than the
first plastic layer 1PL. When the first and second plastic
layers 1PL and 2PL are formed through coating, since a
high viscosity coating solution has a lot of foreign mate-
rials, the first and second plastic layers 1PL and 2PL are
coated with the foreign materials simultaneously during
coating. Accordingly, since the second plastic layer 2PL
is formed of a solution having lower viscosity than the
first plastic layer 1PL, filtering may be possible during the
coating of the second plastic layer 2PL. At this point, since
the plastic layer 2PL is formed of a filtered material, the
presence of foreign materials in the plastic layer 2PL may
be reduced. Also, since a coating liquid used for forming
the second plastic layer 2PL has a low concentration, the
coating liquid may cover foreign materials occurring in
the first plastic layer 1PL and the first barrier layer 1BL.
[0065] Moreover, although each of the first plastic layer
1PL and the second plastic layer 2PL has the same thick-
ness as shown in FIGS. 1 and 6B, the present invention
is not limited thereto. The transmission time of oxygen
and moisture from the outside of the flexible substrate
FS is further affected by the thickness of the second plas-
tic layer 2PL that is closer to the organic light-emitting
device layer 120 than the first plastic layer 1PL.
[0066] Accordingly, by forming the thicker second plas-
tic layer 2PL that is closer to the organic light-emitting
device layer 120 than the first plastic layer, the water and
vapor transmission time is delayed so that the deteriora-
tion of the OLED may be prevented.
[0067] Then, the second barrier layer 2BL is formed
on the second plastic layer 2PL. The second barrier layer
2BL may be formed of the same material and by the same
method as the first barrier layer 1BL. In this embodiment,
the second barrier layer 2BL is formed as a continuous

layer, rather than as a plurality of islands.
[0068] FIG. 7A is a plan view illustrating a process of
forming a plurality of unit organic light-emitting display
apparatus 100 on a mother flexible substrate MFS. FIG.
7B is a cross-sectional view taken along a line VIIB-VIIB
of FIG. 7A.
[0069] Referring to FIGS. 7A and 7B, the plurality of
unit organic light-emitting display apparatus 100 includ-
ing a TFT layer 110 and an organic light-emitting device
layer 120 are formed on the mother flexible substrate
MFS.
[0070] Various methods may be used to form the sem-
iconductor layer 111 of FIG. 2 on which the TFT layer
110 is formed. For example, when crystalline silicon,
amorphous silicon, or conductive oxide is used for form-
ing the semiconductor layer 111 of FIG. 2, the plurality
of unit organic light-emitting display apparatus 100 may
be formed through a deposition method such as a PECV
method, an atmospheric pressure CVD (APCVD), or a
lower pressure CVD (LPCVD). When an organic TFT is
formed on the semiconductor layer 111 of FIG. 2, the
plurality of unit organic light-emitting display apparatus
100 may be formed a method such as coating or printing.
Moreover, when polycrystalline silicon is used for forming
the semiconductor layer 111 of FIG. 2, amorphous silicon
may be crystallized by applying various crystallization
methods such as rapid thermal annealing (RTA), solid
phase crystallization (SPC), excimer laser annealing
(ELA), metal induced crystallization (MIC), metal induced
lateral crystallization (MILC), and sequential lateral so-
lidification (SLS).
[0071] The gate electrode 113 of FIG. 2, the source
electrode 115 of FIG. 2, the drain electrode 116 of FIG.
2, a capacitor (not shown), and various wires (not shown)
are deposited on the TFT layer 110 through a method
such as CVD, PECVD, or ALD, and then, a desired pat-
tern is formed through a photolithography process.
[0072] The layer 123 of FIG. 2 including an organic
light-emitting material of the organic light-emitting device
layer 120 may be formed through various methods such
as a deposition method, a coating method, a printing
method, and an optical-thermal transfer method.
[0073] Moreover, although not shown in FIG. 7B, a
buffer layer (not shown) may be further provided between
the second barrier layer 2BL and the TFT layer 110.
[0074] FIG. 8 is a cross-sectional view illustrating a
process of forming a thin film encapsulating layer 130
encapsulating a plurality of organic light-emitting device
layers 120 on the mother flexible substrate MFS.
[0075] As mentioned above, the thin film encapsulating
layer 130 may be formed of a plurality of inorganic layers
or a mixture of an inorganic layer and an organic layer.
The inorganic layer and the organic layer may be formed
through various methods such as CVD, PECVD, and
sputtering.
[0076] Moreover, although one thin film encapsulating
layer 130 is commonly covers the plurality of unit organic
light-emitting display apparatus 100 overall as shown in
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FIG. 8, the present invention is not limited thereto. That
is, the thin film encapsulating layer 130 may be discon-
tinuously formed to separately cover each unit organic
light-emitting device of the organic light-emitting display
apparatus 100.
[0077] FIGS. 9 and 10 are cross-sectional views illus-
trating a process of separating a glass substrate GS from
a mother flexible substrate MFS.
[0078] Referring to FIG. 9, in order to separate the
mother flexible substrate MFS from the glass substrate
GS, a laser beam is radiated from an opposite direction
of a side where the mother flexible substrate MFS is
formed.
[0079] The laser beam may an UV light radiated by
using an excimer laser device. The radiated UV light
passes through the glass substrate GS and is absorbed
by the first plastic layer 1PL and the second plastic layer
2PL. An adhesive strength between the first plastic layer
1PL and the second plastic layer 2PL becomes weaker
due to the absorbed energy. The second barrier layer
2BL is easily broken by external tension. Accordingly, by
properly applying an external tension in an arrow direc-
tion of FIG. 10 to the mother flexible substrate MFS and
the glass substrate GS, the mother flexible substrate
MFS may be separated from the glass substrate GS.
[0080] However, since an adhesive strength between
the first barrier layer 1BL of an inorganic layer and the
second plastic layer 2PL of an organic layer is relatively
weak during a process of separating the mother flexible
substrate MFS from the glass substrate GS, the first bar-
rier layer 1BL and the second plastic layer 2PL can be
delaminated from each other during manufacturing proc-
esses. However, since the first barrier layer 1BL may be
patterned to have an island shape only in an area A cor-
responding to the organic light-emitting device layer 120,
the first plastic layer 1PL and the second plastic layer
2PL are in direct contact in the peripheral area B of the
area A corresponding to the organic light-emitting device
layer 120 having no first barrier layer 1BL. Since an ad-
hesive strength between the first plastic layer 1PL and
the second plastic layer 2PL is greater than that between
the first barrier layer 1BL and the second plastic layer
2PL, the delamination between the first barrier layer 1BL
and the second plastic layer 2PL may be prevented.
[0081] Moreover, a first protective film 140 may be at-
tached on the thin film encapsulating layer 130 prior to a
process of separating the mother flexible substrate MFS
from the glass substrate GS. The first protective film 140
may be used as an optical member such as a polarizing
film.
[0082] FIG. 11 is a cross-sectional view illustrating a
process of dividing an organic light-emitting device layer
on a mother flexible substrate MFS into a plurality of unit
display devices 100.
[0083] After the mother flexible substrate MFS is sep-
arated from the glass substrate GS and a second pro-
tective film 150 is attached to the other side of the mother
flexible substrate MFS, a process of dividing the mother

flexible substrate MFS into a plurality of unit display de-
vices 100 may be performed. The second protective film
150 may be used as an optical member such as a polar-
izing film.
[0084] By cutting the mother flexible substrate MFS
along a cutting line CL of a non-display area between
unit display devices by using a cutting wheel and a laser
cutting device, an organic light-emitting device layer
formed on the mother flexible substrate MFS may be di-
vided into a plurality of unit display devices 100.
[0085] A method of manufacturing a mother flexible
substrate MFS-2 of an organic light-emitting display ap-
paratus 102 according to a comparative example of the
present invention will be described with reference to
FIGS. 12A and 12B.
[0086] FIG. 12A is a plan view illustrating a process of
forming a mother flexible substrate MFS-2 on a glass
substrate GS. FIG. 12B is a cross-sectional view taken
along a line XIIB-XIIB of FIG. 12A. FIGS. 12A and 12B
also illustrate an outer part of a contact surface of the
glass substrate GS and the mother flexible substrate
MFS-2.
[0087] The first plastic layer 1PL and the second plastic
layer 2PL on the glass substrate GS are covered by the
first barrier layer 1BL and the second barrier layer 2BL,
respectively. The first barrier layer 1BL is not patterned.
[0088] When the first plastic layer 1PL and the second
plastic layer 2PL are formed on the glass substrate GS
through a coating process, if a coating liquid flows to the
outside of the glass substrate GS, defects occur. Accord-
ingly, the first plastic layer 1PL and the second plastic
layer 2PL may be coated in a smaller area than the glass
substrate GS. Alternatively, since the first barrier layer
1BL and the second barrier layer 2BL are formed through
a deposition process such as CVD or PECVE, they are
closer to an end part of the glass substrate GS than the
first plastic layer 1PL and the second plastic layer 2PL.
[0089] The second plastic layer 2PL covers a portion
of the first plastic layer 1PL. Accordingly, even when the
second plastic layer 2PL and the first plastic layer 1PL
are formed at the same position, and the second plastic
layer 2PL flows to the outer part of the first plastic layer
1PL due to a flowing coating liquid. An area OA where a
first barrier layer 1BL-1 and a second plastic layer 2PL
overlap is formed in an outer part of the mother flexible
substrate MFS-2.
[0090] During a separation process of the mother flex-
ible substrate MFS-2 and the glass substrate GS, a ra-
diated UV light passes through the glass substrate GS
and is absorbed by the first plastic layer 1PL and the
second plastic layer 2PL. However, since the first barrier
layer 1BL absorbs the UV light in the area OA where the
first barrier layer 1BL and the second plastic layer 2PL
overlap, the UV light is not absorbed by the second plastic
layer 2PL.
[0091] Thus, it is difficult to separate the mother flexible
substrate MFS-2 from the glass substrate GS.
[0092] FIG. 13 is a detailed view illustrating an outer
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part of a contact surface of the glass substrate GS and
the mother flexible substrate MFS.
[0093] Here, since the first barrier layer 1BL is not
formed in an outer part of the glass substrate GS, an area
OA where the first barrier layer 1BL and the second plas-
tic layer 2PL overlap is not formed in an outer part of the
mother flexible substrate MFS. Thus, an end part of the
second plastic layer 2PL and an end part of the first barrier
layer 1BL are in direct contact at an end part of the glass
substrate GS. Accordingly, a separation process of the
mother flexible substrate MFS and the glass substrate
GS is performed smoothly.
[0094] Hereinafter, a method of manufacturing the or-
ganic light-emitting display apparatus 100 according to
an exemplary embodiment of the present invention will
be described with reference to FIGS. 14 and 15.
[0095] FIG. 14 is a cross-sectional view illustrating an
end part of a glass substrate when the second plastic
layer 2PL is greater than the first plastic layer 1PL. FIG.
15 is a cross-sectional view illustrating an end part of a
glass substrate when the second plastic layer 2PL is
smaller than the first plastic layer 1PL. In the above two
cases, the first barrier layer 1BL is patterned.
[0096] When the first plastic layer 1PL is coated on the
glass substrate, a "coffee ring" phenomenon may occur
when an end part of the first plastic layer 1PL protrudes
convexly. As shown in FIG. 14, if the second plastic layer
2PL is coated on the first plastic layer, due to the amplified
coffee ring phenomenon, the height H of the entire coffee
ring rises from the top surface of the glass substrate in
the second plastic layer. However, when the second plas-
tic layer 2PL is formed to have a smaller area than the
first plastic layer 1PL as shown in FIG. 15, the coffee ring
generated by the second plastic layer 2PL is not ampli-
fied.
[0097] Therefore, the height H2 of the entire coffee ring
becomes smaller compared to that in FIG. 14.
[0098] Due to the coffee ring phenomenon, a film re-
mains at a portion including an align key necessary for
a photolithography process that is to be performed on
the mother flexible substrate, so that misalignment may
occur during a subsequent process. However, this may
be prevented when the second plastic layer 2PL is formed
to be equal to or smaller than the first plastic layer.
[0099] Since the second plastic layer 2PL flows on the
first plastic layer 1PL during a coating process, an area
of the second plastic layer 2PL is smaller than designed.
[0100] FIG. 16 is a cross-sectional view illustrating an
organic light-emitting display apparatus 200 according
to an exemplary embodiment of the present invention.
[0101] Referring to FIG. 16, the organic light-emitting
display apparatus 200 includes a flexible substrate FS-
3, a TFT layer 110, an organic light-emitting device layer
120, and a thin film encapsulating layer 130. Hereinafter,
differences between the organic light-emitting display ap-
paratus 100 described above will be mainly described.
Like reference numerals in the first and second embod-
iments may refer to like elements.

[0102] A flexible substrate FS-3 of the organic light-
emitting display apparatus 200 includes a first plastic lay-
er 1PL, a first barrier layer 1BL, a second plastic layer
2PL, and a second barrier layer 2BL.
[0103] The first barrier layer 1BL and the second bar-
rier layer 2BL are patterned to be disposed in an area
where the organic light-emitting device layer 120 is
formed in this embodiment. In this embodiment, the sec-
ond barrier layer 2BL is patterned to have a larger area
than the first barrier layer 1BL. In particular, in this em-
bodiment, the first barrier layer 1BL is formed to overlap
with the organic light-emitting device layer 120 without
extending beyond the organic light-emitting device layer
120, while the second barrier layer 2BL is formed to over-
lap with the organic light-emitting device layer 120 while
extending beyond the organic light-emitting device layer
120 by an extension amount. In this embodiment, the
extension amount of the second barrier layer 2BL is only
a relatively small amount (e.g. not formed across the
whole of the non-display area between the unit display
devices 200).
[0104] FIG. 17 is a cross-sectional view illustrating a
process of manufacturing an organic light-emitting dis-
play apparatus 200 according to an exemplary embodi-
ment of the present invention.
[0105] FIG. 17 is a cross-sectional view illustrating a
process of forming a mother flexible substrate MFS-3 on
a glass substrate GS.
[0106] Referring to FIG. 17, a first barrier layer 1BL,
which is patterned, a second plastic layer 2PL, and a
second barrier layer 2BL, which is patterned, are formed
on a first plastic layer 1PL of the glass substrate GS.
[0107] At this point, the first barrier layer 1BL and the
second barrier layer 2BL are formed only in an area cor-
responding to each unit display device 200, and are not
formed in a non-display area between the unit display
devices 200. Accordingly, during a process of dividing a
plurality of organic light-emitting device layers on the
mother flexible substrate MFS-3 into a plurality of unit
display devices 200, an inorganic layer such as the first
barrier layer 1BL and the second barrier layer 2BL is
formed smaller along a cutting line CL, so that cracks or
pollutants due to the inorganic layer may be reduced dur-
ing a cutting process.
[0108] Additionally, since the first barrier layer 1BL and
the second barrier layer 2BL are not formed at an end
part of the glass substrate GS, an area where the first
barrier layer 1BL and the second plastic layer 2PL overlap
is not formed at an end part of the glass substrate GS.
For example, an end part of the second plastic layer 2PL
and an end part of the first plastic layer 1PL are in direct
contact at an end part of the glass substrate GS.
[0109] Accordingly, a separation process of the mother
flexible substrate MFS-3 and the glass substrate GS is
performed smoothly.
[0110] Moreover, although an area of the second bar-
rier layer 2BL is larger than that of the first barrier layer
1BL as shown in FIGS. 16 and 17, the present invention

13 14 



EP 2 806 473 B1

9

5

10

15

20

25

30

35

40

45

50

55

is not limited thereto. Thus, the area of the second barrier
layer 2BL may be equal to or less than that of the first
barrier layer 1BL.
[0111] FIG. 18 is a cross-sectional view illustrating an
organic light-emitting display apparatus 300 according
to an exemplary embodiment of the present invention.
[0112] Referring to FIG. 16, the organic light-emitting
display apparatus 300 includes a flexible substrate FS-
4, a TFT layer 110, an organic light-emitting device layer
120, and a thin film encapsulating layer 130. Hereinafter,
a difference from the organic light-emitting display appa-
ratus 100 described above will be mainly described. Like
reference numerals may refer to like elements.
[0113] A flexible substrate FS-4 of the organic light-
emitting display apparatus 300 may include a first plastic
layer 1PL, a first barrier layer 1BL, a second plastic layer
2PL, a second barrier layer 2BL, a third plastic layer 3PL,
and a third barrier layer 3BL.
[0114] For example, regarding the organic light-emit-
ting display apparatus 300, since the flexible substrate
FS-3 includes three alternately-stacked plastic layers
and three barrier layers, an average water and vapor
transmission path becomes longer compared to the or-
ganic light-emitting display apparatus 100 discussed
above, so that the transmission of oxygen and moisture
may be further prevented.
[0115] Additionally, since the first barrier layer 1BL and
the second plastic layer 2PL are patterned, the delami-
nation between the first barrier layer 1BL and the second
plastic layer 2PL and between the second barrier layer
2BL and the third plastic layer 3PL may be prevented.
[0116] In this embodiment, , the first barrier layer 1BL
and the second barrier layer 2BL are formed to overlap
with the organic light-emitting device layer 120 without
extending beyond the organic light-emitting device layer
120, while the third barrier layer 3BL is formed to extend
beyond the organic light-emitting device layer 120.
[0117] Moreover, although a structure including alter-
nately-stacked three plastic layers and three barrier lay-
ers is shown in FIG. 18, a plastic layer and a barrier layer
may be further stacked where desired.
[0118] Moreover, although a structure of an organic
light-emitting display apparatus is described in the above
embodiments, the present invention may also be applied
to various flexible display devices in addition to an organic
light-emitting display apparatus. For example, the
present invention may be applied to various electronic
devices such as a portable mobile device, a navigation
system, a video camera, a notebook PC, a tablet PC, a
flat screen TV, and a beam projector.
[0119] According to an exemplary embodiment of the
present invention, since a flexible substrate includes two
plastic layers and two barrier layers which are alternately
stacked, an average vapor transmission path becomes
longer, thereby preventing the deterioration of an OLED.
[0120] Additionally, by pattering a barrier layer adja-
cent to a plastic layer, the two plastic layers are in direct
contact in a region where the barrier layer is patterned,

so that the delamination between the barrier layer and
the two plastic layers may be prevented.
[0121] As discussed above, embodiments of the inven-
tion provide an organic light-emitting display apparatus
comprising: a first flexible plastic layer; a first barrier layer
formed over the first flexible plastic layer, the first barrier
layer being substantially impervious to water and oxygen;
a second flexible plastic layer formed over the first barrier
layer; an organic light-emitting device layer formed over
the second flexible plastic layer; and a thin film encap-
sulating layer encapsulating the organic light-emitting de-
vice layer, wherein the first barrier layer is patterned to
correspond to an area where the organic light-emitting
device layer is formed.
[0122] In some embodiments, the first barrier layer is
patterned as an island shape.
[0123] In some embodiments, the first barrier layer is
patterned to have the same or substantially the same
area as the organic light-emitting device layer.
[0124] In some embodiments, the second barrier layer
is patterned to be located in an area where the organic
light-emitting device layer is formed. In some such em-
bodiments, the second barrier layer can have a greater
area than the first barrier layer. In some such embodi-
ments, the second barrier layer is in contact with the thin
film encapsulating layer in an outer part of an area where
the organic light-emitting device layer is formed.
[0125] Some embodiments provide a method of man-
ufacturing an organic light-emitting display apparatus,
the method comprising: preparing a carrier substrate;
forming a mother flexible substrate over the carrier sub-
strate, the mother flexible substrate including a first plas-
tic layer, a first barrier layer, substantially impervious to
water and oxygen, patterned to have a plurality of an
island shapes, and a second plastic layer, which are se-
quentially stacked; forming a plurality of organic light-
emitting device layers each at a position respectively cor-
responding to an area where a said island first barrier
layer is patterned on the mother flexible substrate; form-
ing a thin film encapsulating layer encapsulating the plu-
rality of organic light-emitting device layers; and separat-
ing the carrier substrate from the mother flexible sub-
strate.
[0126] While the present invention has been particu-
larly shown and described with reference to exemplary
embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made therein without departing from the
scope of the present invention as defined by the append-
ed claims.

Claims

1. An organic light-emitting display apparatus (100)
comprising:

a first flexible plastic layer (1PL);
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a first barrier layer (1BL) entirely in direct contact
with the first flexible plastic layer (1PL), the first
barrier layer (1BL) being substantially impervi-
ous to water and oxygen;
a second flexible plastic layer (2PL) formed over
the first barrier layer (1BL);
an organic light-emitting device layer (120)
formed over the second flexible plastic layer
(2PL);
a thin film encapsulating layer (130) encapsu-
lating the organic light-emitting device layer
(120),
a second barrier layer (2BL) between the second
flexible plastic layer (2PL) and the organic light-
emitting device layer (120), the second barrier
layer (2BL) being substantially impervious to
water and oxygen,
wherein the first barrier layer (1BL) is patterned
to correspond to an area where the organic light-
emitting device layer (120) is formed without ex-
tending beyond the organic light-emitting device
layer (120), the first flexible plastic layer (1PL)
is in direct contact with the second flexible plastic
layer (2PL) in an area that surrounds the first
barrier layer (1BL); and
wherein the second barrier layer (2BL) is not in
contact with the first flexible plastic layer (1PL),
and wherein the second barrier layer (2BL) is
formed to extend beyond the organic light emit-
ting device layer (120) to be in contact with the
thin film encapsulating layer (130) in an outer
part of an area where the organic light-emitting
device layer (120) is formed.

2. The organic light-emitting display apparatus of claim
1, wherein the second barrier layer comprises at
least one layer including an inorganic material.

3. The organic light-emitting display apparatus of claim
1 or 2, wherein at least one pair of layers, each pair
of layers including a third flexible plastic layer and a
third barrier layer, substantially impervious to water
and oxygen, is formed between the second barrier
layer and the organic light-emitting device layer;
optionally wherein the second barrier layer is pat-
terned to be located in an area where the organic
light-emitting device layer is formed.

4. The organic light-emitting display apparatus of any
one of claims 1 to 3, wherein the first plastic flexible
layer and the second plastic flexible layer comprise
polyimide, polyethylene naphthalate, polyethylene-
terephthalate, polyarylate, polycarbonate, poly-
ethersulfone, or polyetherimide.

5. The organic light-emitting display apparatus of any
one of claims 1 to 4, wherein a thickness of the sec-
ond plastic flexible layer is larger than that of the first

plastic flexible layer; and/or

wherein the second plastic flexible layer has a
lower viscosity than the first plastic flexible layer;
and/or
wherein the first barrier layer and/or the second
barrier layer comprises at least one layer includ-
ing an inorganic material.

6. An electronic device including the organic light-emit-
ting display apparatus of any one of claims 1 to 5.

7. A method of manufacturing an organic light-emitting
display apparatus (100), the method comprising:

preparing a carrier; substrate (GS);
forming a mother flexible substrate over the car-
rier substrate (GS), the mother flexible substrate
including a first plastic layer (1PL), a first barrier
layer (1BL), substantially impervious to water
and oxygen, patterned to have a plurality of an
island shapes, and a second plastic layer (2PL),
which are sequentially stacked;
forming a plurality of organic light-emitting de-
vice layers (120) each at a position respectively
corresponding to an area where a said island
first barrier layer (1BL) is patterned on the moth-
er flexible substrate, wherein each island of first
barrier layer (1BL) overlaps with the correspond-
ing organic light emitting device layer (120) with-
out extending beyond the corresponding organ-
ic light emitting device layer (120);
forming a thin film encapsulating layer (130) en-
capsulating the plurality of organic light-emitting
device layers (120); and
separating the carrier substrate (GS) from the
mother flexible substrate
wherein the first flexible plastic layer (1PL) is in
contact with the second flexible plastic layer
(2PL) in an area that surrounds the first barrier
layer (1BL);
wherein the forming of the mother flexible sub-
strate further comprises forming a second bar-
rier layer (2BL), substantially impervious to wa-
ter and oxygen, between the second plastic lay-
er (2PL) and the organic light-emitting device
layers (120), wherein the second barrier layer
(2BL) is not in contact with the first flexible plastic
layer (1PL), wherein the second barrier layer
(2BL) is formed to extend beyond the organic
light emitting device layers (120) to be in contact
with the thin film encapsulating layer (130) in an
outer part of an area where each organic light-
emitting device layer (120) is formed.

8. The method of claim 7, wherein the separating of the
carrier substrate from the mother flexible substrate
comprises radiating a laser beam from an opposite
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direction of a side where the mother flexible sub-
strate of the carrier substrate is formed to separate
the carrier substrate from the mother flexible sub-
strate; optionally wherein the laser beam is an ultra-
violet (UV) light.

9. The method of claim 7 or 8, wherein the forming of
the mother flexible substrate further comprises form-
ing at least one pair of structures between the second
barrier layer and the organic light-emitting device lay-
ers, each structure including a third plastic layer and
a third barrier layer, substantially impervious to water
and oxygen.

10. The method of any one of claims 7 to 9, wherein the
forming of the mother flexible substrate comprises
forming the second plastic layer to have an area
equal to or less than that of the first plastic layer;
optionally wherein an end part of the second plastic
layer and an end part of the first plastic layer are in
direct contact at an end part of the carrier substrate.

11. The method of any one of claims 7 to 10, wherein
the forming of the mother flexible substrate compris-
es forming the second plastic layer to have a lower
viscosity than the first plastic layer; and/or
wherein the forming of the mother flexible substrate
comprises forming the second plastic layer to be
thicker than the first plastic layer; and/or
wherein the carrier substrate is a glass substrate;
and/or
further comprising dividing the organic light-emitting
device layers on the mother flexible substrate into a
plurality of unit display devices after the separating
of the carrier substrate from the mother flexible sub-
strate.

Patentansprüche

1. Organische lichtemittierende Anzeigevorrichtung
(100), umfassend:

eine erste flexible Kunststoffschicht (1 PL);
eine erste Sperrschicht (1BL), die gänzlich in
direktem Kontakt mit der ersten flexiblen Kunst-
stoffschicht (1 PL) steht,
wobei die erste Sperrschicht (1 BL) im Wesent-
lichen wasser- und sauerstoffundurchlässig ist;
eine zweite flexible Kunststoffschicht (2PL), die
über der ersten Sperrschicht (1 BL) ausgebildet
ist;
eine organische lichtemittierende Einrichtungs-
schicht (120), die über der zweiten flexiblen
Kunststoffschicht (2PL) ausgebildet ist;
eine Dünnfilmverkapselungsschicht (130), die
die organische lichtemittierende Einrichtungs-
schicht (120) verkapselt; und

eine zweite Sperrschicht (2BL) zwischen der
zweiten flexiblen Kunststoffschicht (2PL) und
der organischen lichtemittierenden Einrich-
tungsschicht (120), wobei die zweite Sperr-
schicht (2BL) im Wesentlichen wasser- und sau-
erstoffundurchlässig ist, wobei die erste Sperr-
schicht (1 BL) gemustert ist um einem Bereich
zu entsprechen, in dem die organische lichte-
mittierende Einrichtungsschicht (120) ausgebil-
det ist, ohne sich über die organische lichtemit-
tierende Einrichtungsschicht (120) hinaus zu er-
strecken,
wobei die erste flexible Kunststoffschicht (1 PL)
in einem Bereich, der die erste Sperrschicht
(1BL) umgibt, in direktem Kontakt mit der zwei-
ten flexiblen Kunststoffschicht (2PL) steht; und
wobei die zweite Sperrschicht (2BL) nicht in
Kontakt mit der ersten flexiblen Kunststoff-
schicht (1 PL) steht, und wobei die zweite Sperr-
schicht (2BL) ausgebildet ist, um sich über die
organische lichtemittierende Einrichtungs-
schicht (120) hinaus zu erstrecken, um mit der
Dünnfilmverkapselungsschicht (130) in einem
äußeren Teil eines Bereiches, in dem die orga-
nische lichtemittierende Einrichtungsschicht
(120) ausgebildet ist, in Kontakt zu stehen.

2. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 1, wobei die zweite Sperrschicht min-
destens eine Schicht umfasst, die ein anorganisches
Material enthält.

3. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 1 oder 2, wobei mindestens ein Paar
von Schichten zwischen der zweiten Sperrschicht
und der organischen lichtemittierenden Einrich-
tungsschicht ausgebildet ist, wobei jedes Paar von
Schichten eine dritte flexible Kunststoffschicht und
eine dritte Sperrschicht, die im Wesentlichen was-
ser- und sauerstoffundurchlässig sind, enthält;
wobei gegebenenfalls die zweite Sperrschicht ge-
mustert ist, um sich in einem Bereich zu befinden,
in dem die organische lichtemittierende Einrich-
tungsschicht ausgebildet ist.

4. Organische lichtemittierende Anzeigevorrichtung
nach einem der Ansprüche 1 bis 3, wobei die erste
flexible Kunststoffschicht und die zweite flexible
Kunststoffschicht Polymid, Polyethylennaphthalat,
Polyethylenterephthalat, Polyarylat, Polycarbonat,
Polyethersulfon oder Polyetherimid umfassen.

5. Organische lichtemittierende Anzeigevorrichtung
nach einem der Ansprüche 1 bis 4, wobei eine Dicke
der zweiten flexiblen Kunststoffschicht größer ist als
die der ersten flexiblen Kunststoffschicht; und/oder

wobei die zweite flexible Kunststoffschicht eine
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niedrigere Viskosität aufweist als die erste fle-
xible Kunststoffschicht; und/oder
wobei die erste Sperrschicht und/oder die zwei-
te Sperrschicht mindestens eine Schicht um-
fasst, die ein anorganisches Material enthält.

6. Elektronische Einrichtung, die die organische lichte-
mittierende Anzeigevorrichtung nach einem der An-
sprüche 1 bis 5 enthält.

7. Verfahren zur Herstellung einer organischen lichte-
mittierenden Anzeigevorrichtung (100), das Verfah-
ren umfassend:

Vorbereiten eines Trägersubstrates (GS);
Ausbilden eines flexiblen Muttersubstrates über
dem Trägersubstrat (GS),
wobei das flexible Muttersubstrat eine erste
Kunststoffschicht (1 PL), eine erste Sperrschicht
(1BL), die im Wesentlichen wasser- und sauer-
stoffundurchlässig ist und gemustert ist, um eine
Mehrzahl von Inselformen aufzuweisen, und ei-
ne zweite Kunststoffschicht (2PL), die abwech-
selnd geschichtet sind, enthält;
Ausbilden einer Mehrzahl organischer lichtemit-
tierender Einrichtungsschichten (120) jeweils
an einer Stelle, die einem entsprechenden Be-
reich entspricht, in dem eine der Inseln der ers-
ten Sperrschicht (1BL) auf dem flexiblen Mutter-
substrat gemustert ist,
wobei jede Insel der ersten Sperrschicht (1 BL)
mit der entsprechenden organischen lichtemit-
tierenden Einrichtungsschicht (120) überlappt,
ohne sich über die jeweilige organische lichte-
mittierende Einrichtungsschicht (120) hinaus zu
erstrecken;
Ausbilden einer Dünnfilmverkapselungsschicht
(130), die die Mehrzahl organischer lichtemittie-
render Einrichtungsschichten (120) verkapselt;
und
Trennen des Trägersubstrates (GS) von dem
flexiblen Muttersubstrat, wobei die erste flexible
Kunststoffschicht (1 PL) in einem Bereich, der
die erste Sperrschicht (1 BL) umgibt, in Kontakt
mit der zweiten flexiblen Kunststoffschicht (2PL)
steht; wobei das Ausbilden des flexiblen Mutter-
substrates ferner das Ausbilden einer zweiten
Sperrschicht (2BL), die im Wesentlichen was-
ser- und sauerstoffundurchlässig ist, zwischen
der zweiten Kunststoffschicht (2PL) und den or-
ganischen lichtemittierenden Einrichtungs-
schichten (120) umfasst, wobei die zweite
Sperrschicht (2BL) nicht in Kontakt mit der ers-
ten flexiblen Kunststoffschicht (1 PL) steht,
wobei die zweite Sperrschicht (2BL) dazu aus-
gebildet ist, sich unter den organischen lichte-
mittierenden Einrichtungsschichten (120) zu er-
strecken, um in einem äußeren Teil eines Be-

reiches, in dem jede organische lichtemittieren-
de Einrichtungsschicht (120) ausgebildet ist, in
Kontakt mit der Dünnfilmverkapselungsschicht
(130) zu stehen.

8. Verfahren nach Anspruch 7, wobei das Trennen des
Trägersubstrates von dem flexiblen Muttersubstrat
das Ausstrahlen eines Laserstrahls von einer entge-
gengesetzten Richtung einer Seite, auf der das fle-
xible Muttersubstrat des Trägersubstrates ausgebil-
det ist, umfasst, um das Trägersubstrat von dem fle-
xiblen Muttersubstrat zu Trennen;
wobei gegebenenfalls der Laserstrahl ein ultravio-
lettes (UV) Licht ist.

9. Verfahren nach Anspruch 7 oder 8, wobei das Aus-
bilden des flexiblen Muttersubstrates ferner das Aus-
bilden mindestens eines Paares von Strukturen zwi-
schen der zweiten Sperrschicht und den organi-
schen lichtemittierenden Einrichtungsschichten um-
fasst, wobei jede Struktur eine dritte Kunststoff-
schicht und eine dritte Sperrschicht, die im Wesent-
lichen wasser- und sauerstoffundurchlässig ist, ent-
hält.

10. Verfahren nach einem der Ansprüche 7 bis 9, wobei
das Ausbilden des flexiblen Muttersubstrates das
Ausbilden der zweiten Kunststoffschicht umfasst,
um einen Bereich aufzuweisen, der gleich groß oder
kleiner als der der ersten Kunststoffschicht ist;
wobei gegebenenfalls ein Endteil der zweiten Kunst-
stoffschicht und ein Endteil der ersten Kunststoff-
schicht an einem Endteil des Trägersubstrates in di-
rektem Kontakt stehen.

11. Verfahren nach einem der Ansprüche 7 bis 10, wobei
das Ausbilden des flexiblen Muttersubstrates das
Ausbilden der zweiten Kunststoffschicht umfasst,
um eine geringere Viskosität als die erste Kunststoff-
schicht aufzuweisen; und/oder

wobei das Ausbilden des flexiblen Muttersubst-
rates das Ausbilden der zweiten Kunststoff-
schicht, sodass sie dicker als die erste Kunst-
stoffschicht ist, umfasst; und/oder
wobei das Trägersubstrat ein Glassubstrat ist;
und/oder
ferner umfassend das Aufteilen der organischen
lichtemittierenden Einrichtungsschichten auf
dem flexiblen Muttersubstrat in eine Mehrzahl
von Einheitsanzeigevorrichtungen nach der
Trennung des Trägersubstrates von dem flexib-
len Muttersubstrat.

Revendications

1. Appareil d’affichage électroluminescent organique
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(100) comprenant :

une première couche de plastique flexible
(1PL) ;
une première couche barrière (1BL) entière-
ment en contact direct avec la première couche
de plastique flexible (1PL), la première couche
barrière (1BL) étant sensiblement imperméable
à l’eau et à l’oxygène ;
une deuxième couche de plastique flexible
(2PL) formée au-dessus de la première couche
barrière (1BL) ;
une couche de dispositif électroluminescent or-
ganique (120) formée au-dessus de la deuxiè-
me couche de plastique flexible (2PL) ;
une couche d’encapsulation en film mince (130)
encapsulant la couche de dispositif électrolumi-
nescent organique (120),
une deuxième couche barrière (2BL) entre la
deuxième couche de plastique flexible (2PL) et
la couche de dispositif électroluminescent orga-
nique (120), la deuxième couche barrière (2BL)
étant sensiblement imperméable à l’eau et à
l’oxygène,
dans lequel la première couche barrière (1BL)
est soumise à une formation de motif de façon
à correspondre à une zone où la couche de dis-
positif électroluminescent organique (120) est
formée sans s’étendre au-delà de la couche de
dispositif électroluminescent organique (120), la
première couche de plastique flexible (1PL) est
en contact direct avec la deuxième couche de
plastique flexible (2PL) dans une zone qui en-
toure la première couche barrière (1BL) ; et
dans lequel la deuxième couche barrière (2BL)
n’est pas en contact avec la première couche
de plastique flexible (1PL), et dans lequel la
deuxième couche barrière (2BL) est formée de
façon à s’étendre au-delà de la couche de dis-
positif électroluminescent organique (120) de
façon à être en contact avec la couche d’encap-
sulation en film mince (130) dans une partie ex-
terne d’une zone où la couche de dispositif élec-
troluminescent organique (120) est formée.

2. Appareil d’affichage électroluminescent organique
selon la revendication 1, dans lequel la deuxième
couche barrière comprend au moins une couche
comprenant un matériau inorganique.

3. Appareil d’affichage électroluminescent organique
selon la revendication 1 ou 2, dans lequel au moins
une paire de couches, chaque paire de couches
comprenant une troisième couche de plastique flexi-
ble et une troisième couche barrière, sensiblement
imperméable à l’eau et à l’oxygène, est formée entre
la deuxième couche barrière et la couche de dispo-
sitif électroluminescent organique ;

facultativement dans lequel la deuxième couche bar-
rière est soumise à une formation de motif de façon
à être située dans une zone où la couche de dispositif
électroluminescent organique est formée.

4. Appareil d’affichage électroluminescent organique
selon l’une quelconque des revendications 1 à 3,
dans lequel la première couche de plastique flexible
et la deuxième couche de plastique flexible com-
prennent du polyimide, du poly(naphtalate d’éthylè-
ne), du poly-(téréphtalate d’éthylène), du polyaryla-
te, du polycarbonate, de la polyéthersulfone, ou du
polyétherimide.

5. Appareil d’affichage électroluminescent organique
selon l’une quelconque des revendications 1 à 4,
dans lequel une épaisseur de la deuxième couche
de plastique flexible est supérieure à celle de la pre-
mière couche de plastique flexible ; et/ou

dans lequel la deuxième couche de plastique
flexible a une viscosité inférieure à celle de la
première couche de plastique flexible ; et/ou
dans lequel la première couche barrière et/ou la
deuxième couche barrière comprend au moins
une couche comprenant un matériau inorgani-
que.

6. Dispositif électronique comprenant l’appareil d’affi-
chage électroluminescent organique selon l’une
quelconque des revendications 1 à 5.

7. Procédé de fabrication d’un appareil d’affichage
électroluminescent organique (100), le procédé
comprenant les étapes consistant en :

la préparation d’un substrat de support (GS) ;
la formation d’un substrat flexible parent au-des-
sus du substrat de support (GS), le substrat flexi-
ble parent comprenant une première couche de
plastique (1PL), une première couche barrière
(1BL), sensiblement imperméable à l’eau et à
l’oxygène, soumise à une formation de motif de
façon à avoir une pluralité de formes d’îlots, et
une deuxième couche de plastique (2PL), qui
sont empilées séquentiellement ;
la formation d’une pluralité de couches de dis-
positif électroluminescent organique (120), cha-
cune à une position correspondant respective-
ment à une zone où ladite première couche bar-
rière (1BL) d’îlot est soumise à une formation de
motif sur le substrat flexible parent, où chaque
îlot de première couche barrière (1BL) se che-
vauche avec la couche de dispositif électrolumi-
nescent organique (120) correspondante sans
s’étendre au-delà de la couche de dispositif
électroluminescent organique (120)
correspondante ;
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la formation d’une couche d’encapsulation en
film mince (130) encapsulant la pluralité de cou-
ches de dispositif électroluminescent organique
(120) ; et
la séparation du substrat de support (GS) du
substrat flexible parent, où la première couche
de plastique flexible (1PL) est en contact avec
la deuxième couche de plastique flexible (2PL)
dans une zone qui entoure la première couche
barrière (1BL) ;
dans lequel la formation du substrat flexible pa-
rent comprend en outre la formation d’une
deuxième couche barrière (2BL), sensiblement
imperméable à l’eau et à l’oxygène, entre la
deuxième couche de plastique (2PL) et les cou-
ches de dispositif électroluminescent organique
(120), où la deuxième couche barrière (2BL)
n’est pas en contact avec la première couche
de plastique flexible (1PL), où la deuxième cou-
che barrière (2BL) est formée de façon à s’éten-
dre au-delà des couches de dispositif électrolu-
minescent organique (120) de façon à être en
contact avec la couche d’encapsulation en film
mince (130) dans une partie externe d’une zone
où chaque couche de dispositif électrolumines-
cent organique (120) est formée.

8. Procédé selon la revendication 7, dans lequel la sé-
paration du substrat de support du substrat flexible
parent comprend l’irradiation d’un faisceau laser de-
puis une direction opposée d’un côté où le substrat
flexible parent du substrat de support est formé pour
séparer le substrat de support du substrat flexible
parent ;
facultativement dans lequel le faisceau laser est une
lumière ultraviolette (UV).

9. Procédé selon la revendication 7 ou 8, dans lequel
la formation du substrat flexible parent comprend en
outre la formation d’au moins une paire de structures
entre la deuxième couche barrière et les couches de
dispositif électroluminescent organique, chaque
structure comprenant une troisième couche de plas-
tique et une troisième couche barrière, sensiblement
imperméable à l’eau et à l’oxygène.

10. Procédé selon l’une quelconque des revendications
7 à 9, dans lequel la formation du substrat flexible
parent comprend la formation de la deuxième cou-
che de plastique de façon à avoir une aire inférieure
ou égale à celle de la première couche de plastique ;
facultativement dans lequel une partie d’extrémité
de la deuxième couche de plastique et une partie
d’extrémité de la première couche de plastique sont
en contact direct au niveau d’une partie d’extrémité
du substrat de support.

11. Procédé selon l’une quelconque des revendications

7 à 10, dans lequel la formation du substrat flexible
parent comprend la formation de la deuxième cou-
che de plastique de façon à avoir une viscosité plus
faible que la première couche de plastique ; et/ou

dans lequel la formation du substrat flexible pa-
rent comprend la formation de la deuxième cou-
che de plastique de façon à être plus épaisse
que la première couche de plastique ; et/ou
dans lequel le substrat de support est un subs-
trat de verre ; et/ou
comprenant en outre la division des couches de
dispositif électroluminescent organique sur le
substrat flexible parent en une pluralité de dis-
positifs d’affichage unitaires après la séparation
du substrat de support du substrat flexible pa-
rent.
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