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Description

BACKGROUND

1. Field

[0001] Embodiments relate to an organic light emitting
diode (OLED) display and a method of manufacturing
the same.

2. Description of the Related Art

[0002] An OLED display is a self-emissive display that
may include, e.g., a hole injection electrode, an electron
injection electrode, and an organic light emission layer
between the hole injection electrode and the electron in-
jection electrode. The OLED display may emit light as
holes injected from the hole injection electrode, e.g., an-
ode, and electrons injected from the electron injection
electrode, e.g., cathode, which are recombined to return
to a ground state in the organic light emission layer.
[0003] OLED displays may have desirable properties,
e.g., low power consumption, high luminance, a high re-
action speed, and the like. Thus, OLED displays are re-
ceiving much attention as a next-generation display de-
vice for mobile electronic devices.
[0004] However, if the OLED display uses a heavy and
easily broken glass substrate, there may be limits in its
portability and implementation of a large-scale screen
display.
[0005] A flexible OLED display, which may be, e.g.,
lightweight and resistant to impact, is being developed
by using a flexible substrate, e.g., plastic. Because such
a flexible OLED display may be, e.g., folded or rolled, its
portability may be maximized and utilized for various
fields.
Document US2003/0184704 describes an encapsulated
organic light emitting display formed on a flexible sub-
strate.
Document US2003/0062519 describes a flexible organic
light emitting display formed on a plastic substrate where-
in barrier films are formed on each side of the display to
protect it from environmental conditions.
Herbert Lifka et al., "53.4: Ultra-thin Flexible OLED de-
vice" SID 2007, 2007 SID International Symposium, So-
ciety for information display, Los Angeles, USA, vol.
XXXVIII, 20 May 2007, pages 1599-1601, describes a
method to manufacture an OLED device on a flexible
substrate, wherein additional protection films are formed
on both sides of the device to enhance mechanical sta-
bility.
Document US2005/0078099 describes a flexible electro-
optic display wherein the moduli of the various parts of
the display are such that, when the display is curved, the
neutral plane lies substantially in the plane of the sensi-
tive components of the display, e.g TFTs.
[0006] The above information disclosed in this Back-
ground section is only for enhancement of understanding

of the background of the described technology and there-
fore it may contain information that does not form the
prior art that is already known in this country to a person
of ordinary skill in the art.

SUMMARY

[0007] Embodiments are directed to an organic light
emitting diode (OLED) display and a method of manu-
facturing the same, which represent advances over the
related art.
[0008] It is a feature of an embodiment to provide an
organic light emitting diode (OLED) display having im-
proved durability with respect to a repeated bending op-
eration and a maximized bending degree thereof.
[0009] At least one of the above and other features
and advantages may be realized by providing an organic
light emitting diode (OLED) display as described in claim
1. Preferably, the driving circuit unit is directly formed on
the flexible substrate. Alternatively a barrier layer may
be formed between the driving circuit unit and the flexible
substrate. Preferably, the organic light emission element
is formed above the driving circuit unit, in more particular,
the organic light emission element is directly formed on
the driving circuit unit. Preferably, the encapsulating thin
film is formed above the organic light emission element,
in more particular, the encapsulating thin film is directly
formed on the organic light emission element. Preferably,
the encapsulating thin film completely covers the organic
light emission element and the driving circuit unit, i.e. it
completely covers the top and the side surfaces of the
stacked structure comprising the organic light emission
element and the driving circuit unit. The first protection
film is located at a side of the flexible substrate which is
facing towards the organic light emission element, to-
wards the driving circuit unit and towards the encapsu-
lating thin film. The second protection film is located at a
side of the flexible substrate which is facing away from
the organic light emission element, from the driving circuit
unit and from the encapsulating thin film. Preferably, the
first sealant is disposed between the encapsulating thin
film and the first protection film; and the first sealant di-
rectly contacts both, the encapsulating thin film and the
first protection film. Preferably, the second sealant is dis-
posed between the flexible substrate and the second pro-
tection film, and the second sealant directly contacts
both, the flexible substrate and the second protection
film.
[0010] A thickness from an outer surface of the first
protection film to the driving circuit unit is equal to a thick-
ness from an outer side of the second protection film to
the driving circuit unit.
Preferably, the thickness from an outer surface of the
first protection film to the driving circuit unit is measured
along an axis which is parallel to the normal vector of the
flexible substrate. Preferably, the thickness from an outer
side of the second protection film to the driving circuit
unit is also measured along an axis which is parallel to
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the normal vector of the flexible substrate. Preferably,
the flexible substrate has a planar upper surface and a
planar lower surface when no bending force is applied
to the flexible substrate. Preferably, at least one selected
from the group consisting of: organic light emission ele-
ment, driving circuit unit, encapsulating thin film, first pro-
tection film, second protection film, first sealant and sec-
ond sealant comprises a planar upper surface and a pla-
nar lower surface (when no bending force is applied).
Preferably, the thickness from an outer surface of the
first protection film to the driving circuit unit is measured
from an outer surface of the first protection film to an
outer surface of the driving circuit unit which faces to-
wards the first protection film. Preferably, the thickness
from an outer side of the second protection film to the
driving circuit unit is measured from an outer side of the
second protection film to an outer surface of the driving
circuit unit which faces towards the second protection
film.
[0011] A sum thickness of the encapsulating thin film,
the first sealant, and the first protection film may be equal
to a sum thickness of the flexible substrate, the second
sealant, and the second protection film.
[0012] When a bending moment is applied, the TFT of
the driving circuit unit may be positioned at a neutral plane
between the first protection film and the second protec-
tion film.
[0013] The first protection film and the second protec-
tion film exhibit the same physical properties, and the
first sealant and the second sealant may exhibit the same
physical properties.
Physical properties in the sense of the present invention
are defined in a Newtonian sense; the physical properties
of said layers may include, but are not limited to, at least
one of the group consisting of: area, volume, weight, duc-
tility, electrical resistivity, efficacy, viscosity, strength re-
sistance, tension resistance, flexibility, stiffness, hard-
ness and pressure resistance.
[0014] The first protection film and the second protec-
tion film may each have a thickness of 10 Pm to 100 Pm.
[0015] The first sealant and the second sealant may
each have a thickness of 1 Pm to 30 Pm.
[0016] Preferably, at least one of the first protection
film and the second protection film is a polarizer.
[0017] The display may be bendable to a curvature
radius within a range that is greater than 3 mm and less
than 10 mm without damaging the TFT of the driving cir-
cuit unit.
[0018] The display may be bendable to a curvature
radius of about 5 mm without damaging the TFT of the
driving circuit unit.
[0019] The flexible substrate may be made of a plastic
material.
[0020] At least one of the above and other features
and advantages also is realized by providing a method
for manufacturing an organic light emitting diode (OLED)
display a driving circuit unit on the flexible substrate such
that the driving circuit unit includes a thin film transistor

(TFT); forming an organic light emission element on the
flexible substrate such that the organic light emission el-
ement is connected to the driving circuit unit; forming an
encapsulating thin film on the flexible substrate such that
the encapsulating thin film covers the organic light emis-
sion element and the driving circuit unit; coupling a first
protection film on the encapsulating thin film with a first
sealant; separating the glass substrate from the flexible
substrate; and coupling a second as described in claim 8.
[0021] A sum thickness of the encapsulating thin film,
the first sealant, and the first protection film may be equal
to a sum thickness of the flexible substrate, the second
sealant, and the second protection film.
[0022] When a bending moment is applied, the TFT of
the driving circuit unit may be positioned at a neutral plane
between the first and second protection films.
[0023] The first protection film and the second protec-
tion film have the same physical properties, and the first
sealant and the second sealant may have the same phys-
ical properties.
[0024] The first protection film and the second protec-
tion film may each have a thickness of 10 Pm to 100 Pm.
[0025] The first sealants and the second sealant may
each have a thickness of 1 Pm to 30 Pm.
[0026] At least one of the first protection film and the
second protection film may be a polarizer.
[0027] The OLED display may be capable of being
bent to a curvature radius within a range that is greater
than 3 mm and less than 10 mm without damaging the
TFT of the driving circuit unit.
[0028] The OLED display may be capable of being
bent to a curvature radius of about 5 mm without dam-
aging the TFT of the driving circuit unit.
[0029] The flexible substrate may be made of a plastic
material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The above and other features and advantages
will become more apparent to those of ordinary skill in
the art by describing in detail exemplary embodiments
with reference to the attached drawings, in which:
[0031] FIG. 1 illustrates a cross-sectional view of an
organic light emitting diode (OLED) display according to
an embodiment;
[0032] FIG. 2 illustrates a cross-sectional view of a
bent state of the OLED display of FIG. 1;
[0033] FIGS. 3 and 4 illustrate cross-sectional views
of stages in a method of manufacturing the OLED display
of FIG. 1;
[0034] FIG. 5 illustrates an enlarged layout view of an
internal structure of a display panel of the OLED display
of FIG. 1;
[0035] FIG. 6 illustrates a cross-sectional view taken
along line VI-VI of FIG. 5; and
[0036] FIG. 7 illustrates a graph of experimentation re-
sults comparatively showing an experimental example
according to an embodiment and a comparative exam-
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ple.

DETAILED DESCRIPTION

[0037] Example embodiments will now be described
more fully hereinafter with reference to the accompany-
ing drawings; however, they may be embodied in differ-
ent forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thor-
ough and complete, and will fully convey the scope of
the invention to those skilled in the art.
[0038] In the drawing figures, the dimensions of layers
and regions may be exaggerated for clarity of illustration.
It will also be understood that when a layer or element is
referred to as being or being formed "on" another layer
or substrate, it can be located directly on the other layer
or substrate, or intervening layers may also be present.
In addition, it will also be understood that when a layer
is referred to as being "between" two layers, it can be the
only layer between the two layers, or one or more inter-
vening layers may also be present. Like reference nu-
merals refer to like elements throughout.
[0039] In order to clarify the embodiments, parts that
are not connected with the description may be omitted.
[0040] An organic light emitting diode (OLED) display
according to an embodiment will now be described with
reference to FIGS. 1 and 2.
[0041] As illustrated in FIG. 1, the OLED display 101
according to an embodiment may include, e.g., a display
panel 110, a first protection film 410, a first sealant 310,
a second protection film 420, and a second sealant 320.
[0042] The display panel 110 may include, e.g., a flex-
ible substrate 111, a driving circuit (DC) unit, an organic
light emission element 70 e.g., an organic light emitting
diode (OLED) and an encapsulating thin film 250.
[0043] The flexible substrate 111 may be made of, e.g.,
a flexible plastic material. The flexible plastic material
may include, e.g., polyethylene terephthalate, polyethyl-
ene naphthalate, polycarbonate, polyarylate, polyether-
imide, polyethersulfone, polyimide, and the like. Howev-
er, the embodiments are not meant to be limited thereto,
and the flexible substrate 111 may be made of a flexible
metallic material, e.g., stainless steel. In addition, various
other flexible materials may be used to form the flexible
substrate 111.
[0044] The DC unit include, e.g., thin film transistors
(TFTs) 10 and 20 (See FIG. 5), and drive the organic
light emission element 70. The organic light emission el-
ement 70 connected to the DC unit may emit light ac-
cording to a drive signal transferred from the DC unit,
thus displaying an image.
[0045] A detailed structure of the organic light emission
element 70 and the DC unit is illustrated in FIGS. 5 and
6, but the embodiments are not limited thereto. The or-
ganic light emission element 70 and the DC unit may be
formed with various other structures, which a skilled per-
son in the art can easily modify.

[0046] Although not illustrated, the encapsulating thin
film 250 may have a multilayered structure. The encap-
sulating thin film 250 may be formed of, e.g., a plurality
of inorganic films or a mixture of inorganic films and or-
ganic films. In an implementation, the encapsulating thin
film 250 may be formed by using various types of inor-
ganic films and organic films known to persons skilled in
the art. The encapsulating film 250 may prevent an un-
necessary and/or undesirable component, e.g., moisture
or the like, from penetrating into the organic light emission
element 70. In this regard, if moisture were to penetrate
into the organic light emission element 70, the lifespan
of the organic light emission element 70 may be reduced.
[0047] The display panel 110 may further include, e.g.,
a barrier film 120 disposed between the flexible substrate
111 and the DC unit. The barrier film 120 may include,
e.g., one or more of various inorganic films and organic
films. The barrier film 120 may also prevent an unneces-
sary and/or undesirable component, e.g., moisture or the
like, from penetrating the flexible substrate 111 into the
organic light emission element 70. Again, if moisture
were to penetrate into the organic light emission element
70, the lifespan of the organic light emission element 70
may be reduced.
[0048] In an implementation, in order to prevent infil-
tration of moisture into the organic light emission element
70, the encapsulating thin film 250 and the barrier film
120 may have a water vapor transmission rate (WVTR)
of about 10-6 g/m2/day or less.
[0049] The first protection film 410 face the encapsu-
lating thin film 250. The first sealant 310 is disposed be-
tween the first protection film 410 and the encapsulating
thin film 250. That is, the first protection film 410 may be
attached to the encapsulating thin film 250 by means of
the first sealant 310. In an implementation, the first seal-
ant 310 may have adhesive properties.
[0050] The second protection film 420 face the flexible
substrate 111. The second sealant 320 is disposed be-
tween the second protection film 420 and the flexible sub-
strate 111. That is, the second protection film 420 may
be attached to the flexible substrate 111 by means of the
second sealant 320. In an implementation, the second
sealant 320 may have adhesive properties.
[0051] The first and second protection films 410 and
420 have the same physical properties, and improve,
e.g., mechanical strength of the display panel 110. The
first and second protection films 410 and 420 may be
made of, e.g., a plastic material, and, like the flexible
substrate 111, the first and second protection films 410
and 420 may have flexible characteristics. In an imple-
mentation, various types of films known to the skilled per-
son in the art may be used as the first and second pro-
tection films 410 and 420.
[0052] At least one of the first and second films 410
and 420 may have a polarization function. In other words,
at least one of the first and second films 410 and 420
may be a polarizer. Here, disposition of the polarizing
protection films may be determined according to a direc-
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tion in which the organic light emission element 70 emits
light. In particular, if the organic light emission element
70 performs top emission, that is, if the organic light emis-
sion element 70 emits light toward the first protection film
410 to display an image, the first protection film 410 may
be a polarizer. If the organic light emission element 70
performs bottom emission, that is, if the organic light
emission element 70 emits light toward the second pro-
tection film 420 to display an image, the second protec-
tion film 420 may be a polarizer. If the organic light emis-
sion element 70 performs double-side emission, the first
and second protection films 410 and 420 may both be
polarizers.
[0053] If only one of the first and second protection
films 410 and 420 is a polarizer, the other may be made
of substantially the same material, in terms of physical
properties, except that it may not perform the polarization
function. Here, having the same physical properties re-
fers to having very similar physical properties, although
they may not necessarily be the same materials.
[0054] In an implementation, neither the first nor the
second protection films 410 and 420 may be polarizers.
[0055] The first and second sealants 310 and 320 may
have the same physical properties. The first and second
sealants 310 and 320 may both have, e.g., relatively
smooth, soft, and pliable qualities compared with the first
and second protection films 410 and 420, the flexible
substrate 111, and the encapsulating thin film 250. In an
implementation, various types of sealants known to a per-
son skilled in the art may be used as the first and second
sealants 310 and 320.
[0056] Also, as illustrated in FIG. 1, a thickness d from
an outer surface of the first protection film 410 to the DC
unit and a thickness d2 from an outer surface of the sec-
ond protection film 420 to the DC unit is equal. In partic-
ular, when the first and second sealants 310 and 320 are
formed from the same material and have the same thick-
ness, thicknesses of the first and second protection films
410 and 420 may be determined in consideration of thick-
nesses of elements of the display panel 110, e.g., the
encapsulating thin film 250, the flexible substrate 111,
and the like..
[0057] The display panel 110, excluding the flexible
substrate 111, may have a thickness of, e.g., only a few
micrometers and may unintentionally be easily bent or
folded. The flexible substrate 111 may have a thickness
of, e.g., only scores of micrometers, and may not be able
to physically protect the organic light emission element
70 and the DC unit by itself.
[0058] Thus, a device including only the display panel
110 may have inferior portability thereof and may be eas-
ily damaged. Hence, the first and second protection films
410 and 420 may be attached to, e.g., improve mechan-
ical strength and prevent the display panel 110 from being
damaged.
[0059] Inclusion of only one of the first and second pro-
tection films 410 and 420 may improve the mechanical
strength of a device including the display panel 110. How-

ever, with only one of the first and second protection films
410 and 420 attached to the display panel 110, if bending
is repeated, tensile stress or compressive stress gener-
ated during the bending may be transferred to the display
panel 110. That is, when a bending moment is applied,
a neutral plane (NP) (See FIG. 2) may be formed at an
inner side of the first protection film 410 or the second
protection film 420, each having a relatively large thick-
ness compared with the display panel 110. That is, ac-
cording to the present invention, it is preferably that the
first protection film 410 and/or the second protection film
420 each have a thickness which is greater than the thick-
ness of the display panel 110 (including the elements
111, DC, 70 and 250, and in a preferred embodiment the
barrier layer 120, however the barrier layer 120 may be
omitted other preferred embodiments). More preferably,
the first protection film and/or the second protection film
each have a thickness which is at least 200% of the thick-
ness of the display panel.
The NP is a plane that is simply bent with its original
length maintained, without being stretched or contracted,
when the bending moment is applied. The NP generated
when the bending moment is applied to an object may
be formed in the middle of the object. Thus, significant
tensile stress or compressive stress may be applied to
the display panel 110 disposed at an edge of the first
protection film 410 or the second protection film 420. In
this case, the stress applied to the display panel 110 may
become stronger further away from the NP. If the stress
is repeatedly applied to the display panel 110, or if stress
greater than a breaking strength is applied to the display
panel 110, elements, e.g., the TFTs 10 and 20 (See FIG.
5) within the display panel 110 may be damaged and/or
conductive wiring may be disconnected.
[0060] Thus, in an embodiment, thicknesses of the first
and second protection films 410 and 420 is determined
such that the thickness d1 (See FIG. 1) from the outer
surface of the first protection film 410 to the DC unit and
the thickness d2 (Sec FIG. 1) from the outer side of the
second protection film 420 to the DC unit is equal.
[0061] With such a configuration, the NP formed be-
tween the first and second protection films 410 and 420
when the bending moment is applied, as illustrated in
FIG. 2, may be positioned along sensitive components,
e.g., the TFT 20 (See FIG. 6), of the DC unit. In this case,
the first and second protection films 410 and 420 have
the same physical properties, in order to position the NP
along the sensitive components, e.g., the TFT 20, of the
DC unit. In other words, a distance from the sensitive
components of the DC unit to an outer surface of the first
protection film 410 is equal to a distance from the sensi-
tive components of the DC unit to an outer surface of the
second protection film 420.
[0062] Accordingly, even if the OLED display 101 is
repeatedly bent, there may be little stress applied to the
sensitive components of the DC unit, e.g., the TFT 20,
thus preventing the sensitive components, e.g., the TFT
20, from being damaged.
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[0063] The NP generated when the bending moment
is applied to an object may be formed in the middle of
the object. Thus, when the first and second protection
films 410 and 420 have the same physical properties and
the same thicknesses d 1 and d2, with the DC unit inter-
posed therebetween, the NP generated when the bend-
ing moment is applied to the OLED display 101 may ex-
tend along the DC unit.
[0064] Meanwhile, a position of the TFTs 10 and 20
(See FIG. 5) within the DC unit, a thickness of the organic
light emission element 70, a thickness of a pixel defining
film , and a thickness of the barrier film 120 may be var-
iably modified by the skilled person in the art. Accordingly,
the position of the TFTs 10 and 20 may differ according
to types of the OLED display 101. Thus, if levels of tensile
stress and compressive stress generated when the bend-
ing moment is applied are as small as possible due to,
e.g., the thicknesses of the protection films 410 and 420,
the stresses may not damage the sensitive components,
e.g., TFTs 10 and 20. In addition, if a sum thickness of
the encapsulating thin film 250, the first sealant 310, and
the first protection film 410 and a sum thickness of the
flexible substrate 111, the second sealant 320, and the
second protection film 420 are equal, the NP generated
when the bending moment is applied to the OLED display
101 may substantially extend along the DC unit including,
e.g., the TFT 20.
[0065] In addition, even if the first and second protec-
tion films 410 and 420 have thicknesses d1 and d2 that
are not exactly equal, i.e., even if their thicknesses are
slightly different, the simple presence of both the first and
second protection films 410 and 420 may allow sensitive
components, e.g., the TFT 20 (See FIG. 6), to be posi-
tioned near the NP, significantly reducing damage to the
sensitive components, e.g., the TFT 20.
[0066] In this manner, by having the NP generated
when the bending moment is applied to the OLED display
101 extend along the DC unit, the sensitive components
of the DC unit, e.g., the TFT 20, may be essentially free
from applied stress, and may not be damaged.
[0067] In addition, the OLED display 101 of an embod-
iment may be bent to a substantial degree. In particular,
the OLED display 101 may be stably bent to a curvature
radius (R) down to about 3 mm. Maintaining the curvature
radius (R) of the bent OLED display 101 at greater than
about 3 may help ensure that the sensitive components,
e.g., the TFTs 10 and 20 (See FIG. 5), of the DC unit are
not damaged.
[0068] In FIG. 2, the arrows indicated as solid lines
represent the tensile stress and the compressive stress
generated when the bending moment is applied. The ten-
sile stress and/or the compressive stress may be strong-
er farther away from the NP.
[0069] The first and second protection films 410 and
420 may each have a thickness of about 10 Pm to about
100 Pm. Maintaining the thickness of the first and second
protection films 410 and 420 at about 10 Pm or greater
may help ensure that the first and second protection films

410 and 420 are able to stably protect the display panel
110. Maintaining the thickness of the first and second
protection films 410 and 420 at about 100 Pm or less
may help ensure that an overall thickness of the OLED
display 101 is not unnecessarily large. In addition, main-
taining the thickness of the first and second protection
films 410 and 420 at about 100 Pm or less may help
ensure that flexibility of the OLED display 101 does not
deteriorate.
[0070] In addition to the role of coupling the first and
second protection films 410 and 420 to the encapsulating
thin film 250 and the flexible substrate 111, respectively,
the first and second sealants 310 and 320 may also re-
duce stress generated when the OLED display 101 is
bent. Because the first and second sealants 310 and 320
may have relatively smooth, soft, and pliable qualities,
when the OLED display 101 is bent, a sliding phenome-
non, e.g., at an interface between respective sealants
and protection films, may occur to some extent. Thus,
the first and second sealants 310 and 320 may reduce
the tensile stress and the compressive stress generated
when the bending moment is applied, by a sliding amount
due to the presence of the first and second sealants 310
and 320.
[0071] The first and second sealants 310 and 320 may
each have a thickness of about 1 Pm to about 30 Pm.
Maintaining the thickness of the first and second sealants
310 and 320 at about 1 Pm or greater may help ensure
that the first and second sealants 310 and 320 are able
to stably couple the first and second protection films 410
and 420 to the flexible substrate 111 and the encapsu-
lating thin film 250, respectively, and properly reduce the
stress generated when the OLED display 101 is bent.
Maintaining the thickness of the first and second sealants
310 and 320 at about 30 Pm or less may help ensure
that the thickness of the first and second sealants 310
and 320 is not unnecessarily large. In addition, maintain-
ing the thickness of the first and second sealants 310
and 320 at about 30 Pm or less may help ensure that an
excessive sliding phenomenon does not occur due to
excessive thickness of the first and second sealants 310
and 320, thus stably coupling the first and second pro-
tection films 410 and 420 to the flexible substrate 111
and the encapsulating thin film 250, respectively.
[0072] With such a configuration, the OLED display
101 of an embodiment may have improved durability with
respect to almost unlimited repeated bending operations,
and its bending degree may be maximized.
[0073] A method of manufacturing the OLED display
101 of FIG. 1 will now be described with reference to
FIGS. 3 and 4.
[0074] First, as illustrated in FIG. 3, the flexible sub-
strate 111 may be formed on a glass substrate 900. The
flexible substrate 111 may be made of a plastic material
having good heat resistance and durability, e.g., polyeth-
ylene terephthalate, polyethylene naphthalate, polycar-
bonate, polyarylate, polyetherimide, polyethersulfone,
polyimide, and the like.
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[0075] The flexible substrate 111 may, e.g., bend
and/or expand when heat is applied thereto. Thus, it may
be difficult to precisely form thin film patterns, e.g., vari-
ous electrodes or conductive wiring, thereon. According-
ly, the flexible substrate 111 may be attached to the glass
substrate 900 while conducting various thin film pattern
formation processes.
[0076] Next, the barrier film 120 may be formed on the
flexible substrate 111. The DC unit and the organic light
emission element 70 may then be formed on the barrier
film 120. Then, the encapsulating thin film 250 may be
formed to cover the organic light emission element 70
and the DC unit on the flexible substrate 111, thus com-
pleting the display panel 110.
[0077] Then, as illustrated in FIG. 4, the first protection
film 410 may be attached to the encapsulating thin film
250 by using the first sealant 310. Next, the glass sub-
strate 900 may be detached from the flexible substrate
111.
[0078] Subsequently, the second protection film 420
may be attached to the flexible substrate 111 where the
glass substrate 900 was detached, by using the second
sealant 320.
[0079] Through such a manufacturing method, the
OLED display 101 may have improved durability with re-
spect to almost unlimited repeated bending operations,
and its bending degree may be maximized.
[0080] FIG. 5 illustrates an enlarged layout view of a
pixel structure of the display panel 110. FIG. 6 illustrates
a cross-sectional view taken along line VI-VI of the dis-
play panel 110 in FIG. 5.
[0081] As illustrated in FIGS. 5 and 6, the display panel
110 may include a switching TFT 10, a driving TFT 20,
a storage capacitor 80, and the organic light emission
element 70 e.g., an organic light emitting diode (OLED)
at each pixel. Here, the structure including the switching
TFT 10, the driving TFT 20, and the storage capacitor 80
may constitute the DC unit. The display panel 110 may
further include a gate line 151 disposed along one direc-
tion, a data line 171 insulated from and crossing the gate
line 151, and a common power line 172. Here, a single
pixel may be defined by borders of the gate line 151, the
data line 171, and the common power line 172, but it may
not necessarily be limited thereto. A pixel refers to a min-
imum unit for displaying an image, and the display panel
110 may display an image through a plurality of pixels.
[0082] FIG. 5 illustrates an active matrix (AM) type of
OLED display 101 with a 2Tr-1Cap structure including
two TFTs and one storage capacitor in a single pixel, but
the embodiments are not limited thereto. That is, the
OLED display 101 may include three or more TFTs and
two or more storage capacitors in a single pixel, or may
have various other structures by further including other
wiring.
[0083] The organic light emission element 70 may in-
clude, e.g., a pixel electrode 710, an organic light emis-
sion layer 720 formed on the pixel electrode 710, and a
common electrode 730 formed on the organic light emis-

sion layer 720. Here, the pixel electrode 710 may be a
positive (+) electrode, i.e. a hole injection electrode, and
the common electrode 730 may be a negative (-) elec-
trode, i.e. an electron injection electrode. However, the
embodiments are not necessarily limited thereto, and the
pixel electrode 710 may be a negative electrode and/or
the common electrode may be a positive electrode, ac-
cording to a driving method of the OLED display 101.
Holes and electrons from the pixel electrode 710 and the
common electrode 730 may be injected into the organic
light emission layer 720. When excitons, formed as the
injected holes and electrons are combined, return to a
base state from an excited state, light is emitted.
[0084] In the OLED display 101 1 of an embodiment,
the organic light emission element 70 may emit light to-
ward the encapsulating thin film 250. In other words, the
organic light emission element 70 may be a top emission
type of element. Here, in order for the organic light emis-
sion element 70 to emit light toward the encapsulating
thin film 250, a reflective electrode may be used as the
pixel electrode 710 and a transmissive or transflective
electrode may be used as the common electrode 730.
However, the OLED display 101 of an embodiment is not
limited to the top emission type of device. That is, the
OLED display 101 may be, e.g., a bottom emission type
of device or a double-sided emission type of device.
[0085] The storage capacitor 80 may include a pair of
storage plates 158 and 178 with an interlayer insulating
layer 160 interposed therebetween. Here, the interlayer
insulating layer 160 may be a dielectric material. Capac-
itance may be determined by charges charged in the stor-
age capacitor 80 and voltage between the two storage
plates 158 and 178.
[0086] The switching TFT 10 may include, e.g., a
switching semiconductor layer 131, a switching gate
electrode 152, a switching source electrode 173, and a
switching drain electrode 174. The driving TFT 20 may
include, e.g., a driving semiconductor layer 132, a driving
gate electrode 155, a driving source electrode 176, and
a driving drain electrode 177.
[0087] FIG. 6 illustrates a TFT 20 with a top gate struc-
ture, but the embodiments are not limited thereto. That
is, a TFT with a bottom gate structure may be employed.
In an implementation, at least one of the switching sem-
iconductor layer 131 and the driving semiconductor layer
132 may be, e.g., an oxide semiconductor layer.
[0088] The switching TFT 10 may be used as a switch-
ing element for selecting a pixel intended for light emis-
sion. The switching gate electrode 152 may be connected
to the gate line 151. The switching source electrode 173
may be connected to the data line 171. The switching
drain electrode 174 may be separated from the switching
source electrode 173 and connected to the storage plate
158.
[0089] The driving TFT 20 may apply driving power to
the pixel electrode 710 for emitting light in the organic
light emission layer 720 of the organic light emission el-
ement 70 within a selected pixel. The driving gate elec-
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trode 155 may be connected to the storage plate 158 that
is connected to the switching drain electrode 174. The
driving source electrode 176 and the other storage plate
178 may be respectively connected to the common pow-
er line 172. The driving drain electrode 177 may be con-
nected to the pixel electrode 710 of the organic light emis-
sion element 70 via a contact hole.
[0090] With such a configuration, the switching TFT 10
may operate by a gate voltage applied to the gate line
151 to transfer a data voltage applied to the data line 171
to the driving TFT 20. A voltage corresponding to a dif-
ference between the common voltage applied from the
common power line 172 to the driving TFT 20 and the
data voltage transferred to the switching TFT 10 may be
stored in the storage capacitor 80. As current corre-
sponding to the voltage stored in the storage capacitor
80 flows to the organic light emission element 70 via the
driving TFT 20, the organic light emission element 70
may emit light.
[0091] As illustrated in FIG. 6, the encapsulating thin
film 250 may be disposed on the organic light emission
element 70 in order to, e.g., protect the organic light emis-
sion element 70 and the DC unit.
[0092] The barrier film 120 may be formed directly on
the flexible substrate 111. The barrier film 120 may in-
clude, e.g., one or more films among various inorganic
films and organic films. The barrier film 120 may prevent
an unnecessary and/or undesirable component, e.g.,
moisture, from penetrating the flexible substrate 111 into
the organic light emission element 70.
[0093] An experimental example according to an em-
bodiment and a comparative example will now be de-
scribed with reference to FIGS. 2 and 7. In the experi-
mental example, the first and second protection films 410
and 420 having the same physical properties and the
same thicknesses were attached to the encapsulating
thin film 250 and the flexible substrate 111 of the display
panel 110 according to an embodiment. In the compar-
ative example, only the first protection film 410 was at-
tached to the encapsulating thin film 250 of the display
panel 110.
[0094] The display devices of the experimental exam-
ple and the comparative example, were respectively bent
according to the method as illustrated in FIG. 2, to grad-
ually reduce their respective curvature radii (R).
[0095] As illustrated in FIG. 7, it is noted that a TFT of
the comparative example was damaged when the cur-
vature radius reached 10 mm, generating a leakage cur-
rent greater than a reference value. Meanwhile, it is noted
that, when the curvature radius of the device according
to the experimental example reached 5 mm, the TFT was
not damaged. When the curvature radius reached 3 mm,
the TFT was damaged. That is, it may be noted that the
experimental example exhibited a superior capacity of
being stably bent compared with the comparative exam-
ple.
[0096] Further, additional experimentation was con-
ducted on the device according to the experimental ex-

ample, in which the device according to the experimental
example was bent to a curvature radius of 5 mm and
flattened repeatedly, i.e., 10,000 times. It was observed
that the TFT was not damaged even after the 10,000
repeated bending and flattening operations.
[0097] Through such experimentation, it may be seen
that the OLED display 101 according to an embodiment
exhibited improved durability with respect to repeated
bending operations, and its bending degree was maxi-
mized.
[0098] According, due to its flexibility and structure, if
the flexible OLED display of an embodiment is exces-
sively or repeatedly bent, a sensitive component, e.g., a
thin film transistor (TFT), may not be damaged and/or
conductive wiring may not be disconnected.
[0099] Exemplary embodiments have been disclosed
herein, and although specific terms are employed, they
are used and are to be interpreted in a generic and de-
scriptive sense only and not for purpose of limitation. Ac-
cordingly, it will be understood by those of ordinary skill
in the art that various changes in form and details may
be made without departing from the scope of the present
invention as set forth in the following claims.

Claims

1. An organic light emitting diode display (101), com-
prising:

a flexible substrate (111);
a driving circuit unit (DC) formed on the flexible
substrate (111), the driving circuit unit (DC) in-
cluding a thin film transistor (TFT, 10, 20);
an organic light emission element (70) formed
on the
flexible substrate (111) and being connected to
the driving circuit unit (DC);
an encapsulating thin film (250) formed on the
flexible substrate (111), the encapsulating thin
film (250) covering the organic light emission el-
ement (70) and the driving circuit unit (DC);
a first protection film (410) formed on the encap-
sulating thin film (250) and
located at a side of the flexible substrate (111)
which is facing towards the organic light emis-
sion element (70), towards the driving circuit unit
(DC) and towards the encapsulating thin film
(250);
a second protection film (420) located at a side
of the flexible substrate (111) which is facing
away from the organic light emission element
(70), from the driving circuit unit (DC) and from
the encapsulating thin film (250),
a first sealant (310) disposed between the en-
capsulating thin film (250) and the first protection
film (410); and
a second sealant (320) disposed between the

13 14 



EP 2 259 321 B1

9

5

10

15

20

25

30

35

40

45

50

55

flexible substrate (111) and the second protec-
tion film (420),
characterized in that
a thickness (d 1) from an outer surface of the
first protection film (410) to the driving circuit unit
(DC) is equal to a thickness (d2) from an outer
side of the second protection film (420) to the
driving circuit unit (DC), and wherein the first pro-
tection film (410) and second protection film
(420) have the same physical properties.

2. The organic light emitting diode display (101) accord-
ing to claim 1,
wherein a sum of the thicknesses of the encapsulat-
ing thin film (250), the first sealant (310) and the first
protection film (410) is equal to a sum of the thick-
nesses of the flexible substrate (111), the second
sealant (320) and the second protection film (420).

3. The organic light emitting diode display (101) accord-
ing to any one of the preceding claims, wherein the
first sealant (310) and the second sealant (320) ex-
hibit the same physical properties and the organic
light emission element (70), the flexible substrate
(111), the driving circuit unit (DC), the encapsulating
thin film (250), the first protection film (410), the sec-
ond protection film (420), the first sealant (310) and
the second sealant (320) are formed such that, when
a bending moment is applied, the thin film transistor
(TFT, 10, 20) of the driving circuit unit (DC) is posi-
tioned at a neutral plane (NP) between the first pro-
tection film (410) and the second protection film
(420).

4. The organic light emitting diode display (101) accord-
ing to any one of the preceding claims, wherein the
first protection film (410) and the second protection
film (420) each have a thickness of 10 Pm to 100 Pm.

5. The organic light emitting diode display (101) accord-
ing to any one of the preceding claims, wherein the
first sealant (310) and the second sealant (320) each
have a thickness of 1 Pm to 30 Pm.

6. The organic light emitting diode display (101) accord-
ing to any one of the preceding claims, wherein at
least one of the first protection film (410) and the
second protection film (420) is a polarizer.

7. The organic light emitting diode display (101) accord-
ing to any one of the preceding claims, wherein the
flexible substrate (111) is made of a plastic material.

8. A method for manufacturing an organic light emitting
diode display (101) according to one of the preceding
claims, the method comprising:

forming the flexible substrate (111) on a glass

substrate (900);
forming the driving circuit unit (DC) on the flex-
ible substrate (111) such that the driving circuit
unit (DC) includes a thin film transistor (TFT, 10,
20);
forming the organic light emission element (70)
on the flexible substrate (111) such that the or-
ganic light emission element (70) is connected
to the driving circuit unit (DC);
forming an encapsulating thin film (250) on the
flexible substrate (111) such that the encapsu-
lating thin film (250) covers the organic light
emission element (70) and the driving circuit unit
(DC);
coupling the first protection film (410) on the en-
capsulating thin film (250) with the first sealant
(310);
separating the glass substrate (900) from the
flexible substrate (111); and
coupling the second protection film (420) on the
flexible substrate (111) with a second sealant
(320),
characterized in that
the flexible substrate (111), the driving circuit
unit (DC), the organic light emission element
(70), the encapsulating thin film (250), the first
protection film (410), the second protection film
(420), the first sealant (310) and second sealant
(320) are formed such that a thickness (d1) from
an outer surface of the first protection film (410)
to the driving circuit unit (DC) is equal to a thick-
ness (d2) from an outer side of the second pro-
tection film (420) to the driving circuit unit (DC),
and wherein the first protection film (410) and
second protection film (420) have the same
physical properties.

9. The method for manufacturing an organic light emit-
ting diode display as claimed in claim 8, wherein the
first sealant (310) and the second sealant (320) ex-
hibit the same physical properties such that, when a
bending moment is applied, the thin film transistor
(TFT, 10, 20) of the driving circuit unit is positioned
at a neutral plane (NP) between the first and second
protection films.

Patentansprüche

1. Organische lichtemittierende Diodenanzeige (101),
aufweisend:

ein flexibles Substrat (111);
eine Ansteuerschaltungseinheit (DC), die auf
dem flexiblen Substrat (111) ausgebildet ist, wo-
bei die Ansteuerschaltungseinheit (DC) einen
Dünnfilmtransistor (TFT, 10, 20) aufweist;
ein organisches Lichtemissionselement (70),
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das auf dem flexiblen Substrat (111) ausgebildet
ist und mit der Ansteuerschaltungseinheit (DC)
verbunden ist;
einen Verkapselungs-Dünnfilm (250), der auf
dem flexiblen Substrat (111) ausgebildet ist, wo-
bei der Verkapselungs-Dünnfilm (250) das or-
ganische Lichtemissionselement (70) und die
Ansteuerschaltungseinheit (DC) bedeckt;
einen ersten Schutzfilm (410), der auf dem Ver-
kapselungs-Dünnfilm (250) ausgebildet ist und
auf einer Seite des flexiblen Substrats (111) an-
geordnet ist, die dem organischen Lichtemissi-
onselement (70), der Ansteuerschaltungsein-
heit (DC) und dem Verkapselungs-Dünnfilm
(250) zugewandt ist;
einen zweiten Schutzfilm (420), der auf einer
Seite des flexiblen Substrats (111) angeordnet
ist, die vom organischen Lichtemissionselement
(70), der Ansteuerschaltungseinheit (DC) und
dem Verkapselungs-Dünnfilm (250) abgewandt
ist,
ein erstes Dichtmittel (310), das zwischen dem
Verkapselungs-Dünnfilm (250) und dem ersten
Schutzfilm (410) angeordnet ist; und
ein zweites Dichtmittel (320), das zwischen dem
flexiblen Substrat (111) und dem zweiten
Schutzfilm (420) angeordnet ist,
dadurch gekennzeichnet, dass
eine Dicke (d1) von einer Außenfläche des er-
sten Schutzfilms (410) zur Ansteuerschaltungs-
einheit (DC) gleich einer Dicke (d2) von einer
Außenseite des zweiten Schutzfilms (420) zur
Ansteuerschaltungseinheit (DC) ist, wobei der
erste Schutzfilm (410) und der zweite Schutzfilm
(420) die gleichen physischen Eigenschaften
aufweisen.

2. Organische lichtemittierende Diodenanzeige (101)
nach Anspruch 1, wobei eine Summe der Dicken
des Verkapselungs-Dünnfilms (250), des ersten
Dichtmittels (310) und des ersten Schutzfilms (410)
gleich einer Summe der Dicken des flexiblen Sub-
strats (111), des zweiten Dichtmittels (320) und des
zweiten Schutzfilms (420) ist.

3. Organische lichtemittierende Diodenanzeige (101)
nach einem der vorhergehenden Ansprüche, wobei
das erste Dichtmittel (310) und das zweite Dichtmit-
tel (320) die gleichen physischen Eigenschaften auf-
weisen, und das organische Lichtemissionselement
(70), das flexible Substrat (111), die Ansteuerschal-
tungseinheit (DC), der Verkapselungs-Dünnfilm
(250), der erste Schutzfilm (410), der zweite Schutz-
film (420), das erste Dichtmittel (310) und das zweite
Dichtmittel (320) derart ausgebildet sind, dass der
Dünnfilmtransistor (TFT, 10, 20) der Ansteuerschal-
tungseinheit (DC) in einer neutralen Ebene (NP) zwi-
schen dem ersten Schutzfilm (410) und dem zweiten

Schutzfilm (420) positioniert ist, wenn ein Biegemo-
ment aufgebracht wird.

4. Organische lichtemittierende Diodenanzeige (101)
nach einem der vorhergehenden Ansprüche, wobei
der erste Schutzfilm (410) und der zweite Schutzfilm
(420) jeweils eine Dicke von 10 Pm bis 100 Pm auf-
weisen.

5. Organische lichtemittierende Diodenanzeige (101)
nach einem der vorhergehenden Ansprüche, wobei
das erste Dichtmittel (310) und das zweite Dichtmit-
tel (320) jeweils eine Dicke von 1 Pm bis 30 Pm auf-
weisen.

6. Organische lichtemittierende Diodenanzeige (101)
nach einem der vorhergehenden Ansprüche, wobei
der erste Schutzfilm (410) und/oder der zweite
Schutzfilm (420) ein Polarisator sind/ist.

7. Organische lichtemittierende Diodenanzeige (101)
nach einem der vorhergehenden Ansprüche, wobei
das flexible Substrat (111) aus einem Kunststoffma-
terial besteht.

8. Verfahren zur Herstellung einer organischen lichte-
mittierenden Diodenanzeige (101) nach einem der
vorhergehenden Ansprüche, wobei das Verfahren
aufweist:

Ausbildung des flexiblen Substrats (111) auf ei-
nem Glassubstrat (900);
Ausbildung der Ansteuerschaltungseinheit (DC)
auf dem flexiblen Substrat (111) derart, dass die
Ansteuerschaltungseinheit (DC) einen Dünn-
filmtransistor (TFT, 10, 20) aufweist:

Ausbildung des organischen Lichtemissi-
onselements (70) auf dem flexiblen Sub-
strat (111) derart, dass das organische
Lichtemissionselement (70) mit der Ansteu-
erschaltungseinheit (DC) verbunden ist;
Ausbildung eines Verkapselungs-Dünn-
films (250) auf dem flexiblen Substrat (111)
derart, dass der Verkapselungs-Dünnfilm
(250) das organische Lichtemissionsele-
ment (70) und die Ansteuerschaltungsein-
heit (DC) bedeckt;
Ankoppeln des ersten Schutzfilms (410) auf
dem Verkapselungs-Dünnfilm (250) mit
dem ersten Dichtmittel (310);
Trennung des Glassubstrats (900) vom fle-
xiblen Substrat (111), und
Ankoppeln des zweiten Schutzfilms (420)
auf dem flexiblen Substrat (111) mit einem
zweiten Dichtmittel (320),
dadurch gekennzeichnet, dass
das flexible Substrat (111), die Ansteuer-
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schaltungseinheit (DC), das organische
Lichtemissionselement (70), der Verkapse-
lungs-Dünnfilm (250), der erste Schutzfilm
(410), der zweite Schutzfilm (420), das er-
ste Dichtmittel (310) und das zweite Dicht-
mittel (320) derart ausgebildet sind, dass ei-
ne Dicke (d1) von einer Außenfläche des
ersten Schutzfilms (410) zur Ansteuer-
schaltungseinheit (DC) gleich einer Dikke
(d2) von einer Außenseite des zweiten
Schutzfilms (420) zur Ansteuerschaltungs-
einheit (DC) ist, wobei der erste Schutzfilm
(410) und der zweite Schutzfilm (420) die
gleichen physischen Eigenschaften aufwei-
sen.

9. Verfahren zur Herstellung einer organischen lichte-
mittierenden Diodenanzeige nach Anspruch 8, wo-
bei das erste Dichtmittel (310) und das zweite Dicht-
mittel (320) die gleichen physischen Eigenschaften
aufweisen, derart, dass der Dünnfilmtransistor (TFT,
10, 20) der Ansteuerschaltungseinheit in einer neu-
tralen Ebene (NP) zwischen dem ersten und zweiten
Schutzfilm positioniert ist, wenn ein Biegemoment
aufgebracht wird.

Revendications

1. Afficheur à diodes électroluminescentes organiques
(101), comprenant :

un substrat souple (111) ;
une unité formant circuit d’attaque (DC) formée
sur le substrat souple (111), l’unité formant cir-
cuit d’attaque (DC) comportant un transistor à
couches minces (TFT)(10, 20) ;
un élément électroluminescent organique (70)
formé sur le substrat souple (111) et connecté
à l’unité formant circuit d’attaque (DC) ;
une couche mince d’encapsulation (250) formée
sur le substrat souple (111), la couche mince
d’encapsulation (250) recouvrant l’élément
électroluminescent organique (70) et l’unité for-
mant circuit d’attaque (DC) ;
une première couche de protection (110) formée
sur la couche mince d’encapsulation (250) et
située sur une face du substrat souple (111) qui
est tournée vers l’élément électroluminescent
organique (110), vers l’unité formant circuit d’at-
taque (DC) et vers la couche mince d’encapsu-
lation (250) ;
une seconde couche de protection (420) située
sur une face du substrat souple (111) qui est
tournée à l’opposé de l’élément électrolumines-
cent organique (70), de l’unité formant circuit
d’attaque (DC) et de la couche mince d’encap-
sulation (250),

un premier matériau d’étanchéité (310) disposé
entre la couche mince d’encapsulation (250) et
la première couche de protection (210) ; et
un second matériau d’étanchéité (320) disposé
entre le substrat souple (111) et la seconde cou-
che de protection (420),
caractérisé en ce que
une épaisseur (d1) d’une surface extérieure de
la première couche de protection (410) à l’unité
formant circuit d’attaque (DC) est égale à une
épaisseur (d2) d’une face extérieure de la se-
conde couche de protection (420) à l’unité for-
mant circuit d’attaque (DC), et dans lequel la
première couche de protection (410) et la se-
conde couche de protection (420) ont les mê-
mes propriétés physiques.

2. Afficheur à diodes électroluminescentes organiques
(101) selon la revendication 1, dans lequel une som-
me des épaisseurs de la couche mince d’encapsu-
lation (250), du premier matériau d’étanchéité (310)
et de la première couche de protection (410) est éga-
le à la somme des épaisseurs du substrat souple
(111), du second matériau d’étanchéité (320) et de
la seconde couche de protection (420).

3. Afficheur à diodes électroluminescentes organiques
(101) selon l’une quelconque des revendications
précédentes, dans lequel le premier matériau
d’étanchéité (310) et le second matériau d’étanchéi-
té (320) présentent les mêmes propriétés physiques
et l’élément électroluminescent organique (70), le
substrat souple (111), l’unité formant circuit d’atta-
que (DC), la couche mince d’encapsulation (250), la
première couche de protection (410), la seconde
couche de protection (420), le premier matériau
d’étanchéité (310) et le second matériau d’étanchéi-
té (320) sont formés de telle manière que, lorsqu’un
moment de flexion est appliqué, le transistor à cou-
ches minces (TFT, 10, 20) de l’unité formant circuit
d’attaque (DC) soit positionné dans un plan neutre
(NP) entre la première couche de protection (410)
et la seconde couche de protection (420).

4. Afficheur à diodes électroluminescentes organiques
(101) selon l’une quelconque des revendications
précédentes, dans lequel la première couche de pro-
tection (410) et la seconde couche de protection
(420) ont une épaisseur de 10 Pm à 100 Pm.

5. Afficheur à diodes électroluminescentes organiques
(101) selon l’une quelconque des revendications
précédentes, dans lequel le premier matériau
d’étanchéité (310) et le second matériau d’étanchéi-
té (320) ont chacun une épaisseur de 1 Pm à 30 Pm.

6. Afficheur à diodes électroluminescentes organiques
(101) selon l’une quelconque des revendications
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précédentes, dans lequel au moins l’une de la pre-
mière couche de protection (410) et de la seconde
couche de protection (420) est un polariseur.

7. Afficheur à diodes électroluminescentes organiques
(101) selon l’une quelconque des revendications
précédentes, dans lequel le substrat souple (111)
est constitué d’une matière plastique.

8. Procédé de fabrication d’un afficheur à diodes élec-
troluminescentes organiques (101) selon l’une des
revendications précédentes, le procédé consistant
à :

former le substrat souple (111) sur un substrat
de verre (900) ;
former l’unité formant circuit d’attaque (DC) for-
mée sur le substrat souple (111), de façon que
l’unité formant circuit d’attaque (DC) comporte
un transistor à couches minces (TFT, 10, 20) ;
former l’élément électroluminescent organique
(70) sur le substrat souple (111) de façon que
l’élément électroluminescent organique (70)
soit connecté à l’unité formant circuit d’attaque
(DC) ;
former une couche mince d’encapsulation (250)
sur le substrat souple (111) de façon que la cou-
che mince d’encapsulation (250) recouvre l’élé-
ment électroluminescent organique (70) et l’uni-
té formant circuit d’attaque (DC) ;
coupler la première couche de protection (410)
sur la couche mince d’encapsulation (250) au
premier matériau d’étanchéité (310) ;
séparer le substrat de verre (900) du substrat
souple (111) ; et
coupler la seconde couche de protection (420)
sur le substrat souple (111) à un second maté-
riau d’étanchéité (320),
caractérisé en ce que
le substrat souple (111), l’unité formant circuit
d’attaque (DC), l’élément électroluminescent or-
ganique (70), la couche mince d’encapsulation
(250), la première couche de protection (410),
la seconde couche de protection (420), le pre-
mier matériau d’étanchéité (310) et le second
matériau d’étanchéité (320) sont formés de fa-
çon qu’une épaisseur (d1) d’une surface exté-
rieure de la première couche de protection (410)
à l’unité formant circuit d’attaque (DC) soient
égales à une épaisseur (d2) d’une face extérieu-
re de la seconde couche de protection (420) à
l’unité formant circuit d’attaque (DC), et dans le-
quel la première couche de protection (410) et
la seconde couche de protection (420) ont les
mêmes propriétés physiques.

9. Procédé de fabrication d’un afficheur à diodes élec-
troluminescentes organiques selon la revendication

8, dans lequel le premier matériau d’étanchéité (310)
et le second matériau d’étanchéité (320) présentent
les mêmes propriétés physiques, de façon que, lors-
qu’un moment de flexion est appliqué, le transistor
à couches minces (TFT, 10, 20) de l’unité formant
circuit d’attaque soit positionné dans un plan neutre
(NP) entre les première et seconde couches de pro-
tection.
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