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(57) ABSTRACT

Disclosed is an organic light emitting diode display includ-
ing an organic light emitting display panel configured to
display an image, and a lower passivation film attached to a
bottom of the organic light emitting diode display panel. The
lower passivation film includes a support film that is in
contact with the organic light emitting diode display panel,
and a stress adjustment layer formed beneath the support
film and configured to reduce a bending stress to be induced
in the organic light emitting display panel when the organic
light emitting display panel and the lower passivation film
are bent.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. patent
application Ser. No. 14/954,574, filed on Nov. 30, 2015,
which is a continuation of U.S. patent application Ser. No.
14/221,128, filed on Mar. 20, 2014 and claims priority to,
and the benefit of, Korean Patent Application Nos. 10-2013-
0106747 and 10-2013-0057249 filed in the Korean Intellec-
tual Property Office on Sep. 5, 2013 and May 21, 2013
respectively, the entire contents of each of which are incor-
porated herein by reference.

BACKGROUND OF THE INVENTION

[0002] (a) Field of the Invention

[0003] Embodiments of the present invention relate gen-
erally to flat panel displays. More specifically, embodiments
of the present invention relate to an organic light emitting
diode display and a method of manufacturing the same.
[0004] (b) Description of the Related Art

[0005] An organic light emitting diode display includes
organic light emitting elements that each have a hole injec-
tion electrode, an organic light emitting layer, and an elec-
tron injection electrode. Each organic light emitting element
emits light due to energy generated when an exciton gen-
erated by combining electrons and holes in the organic light
emitting layer falls from an exited state to a lower state.
[0006] Since the organic light emitting element may dete-
riorate due to external factors such as external moisture,
oxygen, or ultraviolet (UV) rays, it is desirable to seal the
organic light emitting element. Further, it is often desirable
for the organic light emitting diode display to have a small
thickness or be easily bent, in order to apply the organic light
emitting element to various applications. A thin film encap-
sulation (TFE) technology has seen recent use in the devel-
opment of thin sealed organic light emitting diode displays.
The thin film encapsulation technology often entails alter-
nately laminating one or more inorganic layers and organic
layers on the organic light emitting elements formed in a
display region of a display substrate, to cover the display
region with a thin film encapsulation layer. When the display
substrate of the organic light emitting diode display having
the thin film encapsulation layer is formed of a flexible film
such as polyimide (PI), the display substrate is easily bent
and useful for a reduction in thickness.

[0007] When the flexible organic light emitting diode
display is bent, stress occurs. Specifically, tensile stress
occurs toward the convex outer surface and compressive
stress occurs toward the concave inner surface. A neutral
plane NP at which no stresses are present occurs in an
intermediate region between the inner and outer surfaces.
Only when the organic light emitting element is positioned
in the neutral plane are picture abnormalities avoided in the
organic light emitting diode display.

[0008] However, when the thickness of the organic light
emitting diode display is increased by internal and external
films such as a polarizing film and a passivation film
attached to the organic light emitting diode display, the
tensile stress and the compressive stress are increased and
the neutral plane becomes displaced. Accordingly, it is
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difficult to position the organic light emitting element in the
neutral plane. Further, since the organic light emitting diode
display has a layered structure made of complex materials,
asymmetry of strains occurs due to a difference in tensile
stress and compressive stress at the inner and outer surfaces
of a bent bending portion. Accordingly, it is difficult to
position the organic light emitting element in the neutral
plane, thus giving rise to picture abnormalities.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention, and therefore 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 OF THE INVENTION

[0010] Embodiments of the present invention provide an
organic light emitting diode display selectively adjusting a
strain of a bent portion to reduce stress in the bent portion,
as well as a method of manufacturing the same.

[0011] An exemplary embodiment of the present invention
provides an organic light emitting diode display including an
organic light emitting display panel configured to display an
image. A lower passivation film is attached to a bottom of the
organic light emitting diode display panel. The lower pas-
sivation film includes a support film that is in contact with
the organic light emitting diode display panel. A stress
adjustment layer is formed beneath the support film and
configured to reduce a bending stress to be induced in the
organic light emitting display panel when the organic light
emitting display panel and the lower passivation film are
bent.

[0012] The stress adjustment layer may include a plurality
of stress adjustment patterns disposed adjacent to each other.
[0013] The stress adjustment patterns may have any one
selected from a triangular shape, a trapezoidal shape, and a
semicircular shape.

[0014] Lower ends of adjacent stress adjustment patterns
may be directly connected or spaced apart from each other.
[0015] The organic light emitting diode display panel may
include a flat portion and bent portions positioned at ends of
the flat portion.

[0016] The stress adjustment patterns may include first
stress adjustment patterns positioned corresponding to the
flat portion and second stress adjustment patterns corre-
sponding to the bent portions. An interval between the
second stress adjustment patterns may be smaller than an
interval between the first stress adjustment patterns.

[0017] The interval between the first stress adjustment
patterns and the interval between the second stress adjust-
ment patterns may intervals between central axes of upper
ends of the first and second stress adjustment patterns,
respectively.

[0018] The lower passivation film may further include a
plane passivation layer formed beneath the support film and
adjacent to the stress adjustment layer.

[0019] The plane passivation layer may be positioned to
correspond to the flat portion.

[0020] The organic light emitting diode display panel may
include a flexible substrate attached to a top of the lower
passivation film. An organic light emitting element may be
formed on the flexible substrate. A thin film encapsulation
layer may cover the organic light emitting element.
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[0021] Another exemplary embodiment of the present
invention provides a method of manufacturing an organic
light emitting diode display. The method includes fabricat-
ing a lower passivation film including a support film, a stress
adjustment layer formed beneath the support film, and a
release film covering the stress adjustment layer; attaching
the lower passivation film to a bottom of a flexible substrate;
sequentially forming an organic light emitting element and
a thin film encapsulation layer on the flexible substrate;
separating the release film from the lower passivation film to
expose the stress adjustment layer; and forming a bent
portion of the organic light emitting diode display panel by
bending a portion of the organic light emitting diode display
panel.

[0022] In the forming a bent portion, a first interval
between stress adjustment patterns positioned corresponding
to the bent portion may be smaller than a second interval
between stress adjustment patterns positioned corresponding
to a flat portion of the organic light emitting diode display
panel.

[0023] The stress adjustment patterns may have any one
selected from a triangular shape, a trapezoidal shape, and a
semicircular shape.

[0024] The first interval or the second interval may be an
interval between central axes of upper ends of adjacent
stress adjustment patterns.

[0025] An OLED display according to an exemplary
embodiment of the present invention includes an organic
light emitting display panel configured to display an image,
and a lower passivation film attached to a bottom of the
organic light emitting diode display panel. The lower pas-
sivation film includes a support film contacting the organic
light emitting diode display panel and a stress adjustment
layer formed beneath the support film, where the stress
adjustment layer includes a plurality of unit stress adjust-
ment patterns, each having a quadrilateral base and arranged
adjacent to each other. The unit stress adjustment patterns
each include four stress adjustment patterns positioned adja-
cent to each other and having pyramidal shapes.

[0026] The four stress adjustment patters of each unit
stress adjustment pattern may intersect at a common point.
The unit stress adjustment patterns may be arranged in
repeating manner along each of a horizontal direction, a
vertical direction, and a diagonal direction.

[0027] Bottom edges of two unit stress adjustment patterns
positioned adjacent to each other along a diagonal direction
may be connected to each other.

[0028] According to the exemplary embodiments of the
present invention, in an organic light emitting diode display,
it is possible to selectively minimize stress in bent portions
of an organic light emitting display panel by reducing an
interval between stress adjustment patterns positioned cor-
responding to bent portions of the organic light emitting
diode display panel. Therefore, asymmetry of strains of the
bending portions of the organic light emitting diode display
panel can be prevented to remove or reduce a picture
abnormality.

[0029] Further, a stress adjustment layer is covered with a
release film to flatten the lower passivation film before the
stress adjustment layer of the lower passivation film is
exposed. Thereby, it is possible to prevent a reduction in
recognition ratio of an align mark due to optical scattering
by the stress adjustment patterns of a lower passivation film
during a manufacturing process.
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[0030] Further, when a chip on film (COF) is pressed onto
the organic light emitting diode display panel while the
stress adjustment layer of the lower passivation film is
exposed, a reduction in pressing force may increase a
frequency of occurrence of pressing defects. However, it is
possible to prevent a reduction in pressing force and thus
reduce a frequency of occurrence of pressing defects by
pressing the chip on film (COF) onto the organic light
emitting diode display panel while the stress adjustment
layer is covered with the release film to flatten the lower
passivation film. In addition, since a stress adjustment layer
having triangular pyramid-shaped stress adjustment patterns
is formed, the organic light emitting diode display panel can
be easily bent along a horizontal direction, a vertical direc-
tion, and a diagonal direction so that stress generated in the
organic light emitting diode display panel when the organic
light emitting diode display panel is being bent can be
minimized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 is a lateral view of an organic light emitting
diode display according to a first exemplary embodiment of
the present invention.

[0032] FIG. 2 is an equivalent circuit of one pixel of the
organic light emitting diode display according to the first
exemplary embodiment of the present invention.

[0033] FIG. 3 is a graph of a defect occurrence ratio
according to a bending speed of the organic light emitting
diode display according to the first exemplary embodiment
of the present invention and a known organic light emitting
diode display.

[0034] FIGS. 4 to 6 are views sequentially showing a
method of manufacturing the organic light emitting diode
display according to the first exemplary embodiment of the
present invention.

[0035] FIG. 7 is a lateral view of the organic light emitting
diode display according to a second exemplary embodiment
of the present invention.

[0036] FIG. 8 is a lateral view of the orgamc light emitting
diode display according to a third exemplary embodiment of
the present invention.

[0037] FIG. 9 is a lateral view of the organic light emitting
diode display according to a fourth exemplary embodiment
of the present invention.

[0038] FIG. 10 is a graph showing comparison of stresses
of the organic light emitting diode displays according to the
first to the fourth exemplary embodiments of the present
invention.

[0039] FIG. 11 is a lateral view of the organic light
emitting diode display according to a fifth exemplary
embodiment of the present invention.

[0040] FIG. 12 is a lateral view of the organic light
emitting diode display according to a sixth exemplary
embodiment of the present invention.

[0041] FIG. 13 is a side view of an OLED display accord-
ing to a seventh exemplary embodiment of the present
invention.

[0042] FIG. 14 is a top plan view of a stress adjustment
layer of the OLED display according to the seventh exem-
plary embodiment of the present invention.

[0043] FIG. 15 is an enlarged top plan view of four unit
stress adjustment patterns of FIG. 14.

[0044] FIG. 16 is an enlarged perspective view of the part
V1 of FIG. 15.
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[0045] FIG. 17 is a side view illustrating the OLED
display in a bent state according to the seventh exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0046] Hereinafter, exemplary embodiments of'the present
invention will be described in detail with reference to the
accompanying drawings so that those skilled in the art may
easily practice the present invention. As those skilled in the
art would realize, the described embodiments may be modi-
fied in various different ways, all without departing from the
spirit or scope of the present invention.

[0047] In describing the present invention, parts that are
not related to the description will be omitted. Like reference
numerals generally designate like elements throughout the
specification.

[0048] In addition, the size and thickness of each element
shown in the drawings are arbitrarily shown for understand-
ing and ease of description, but the present invention is not
limited thereto.

[0049] In the drawings, the thickness of layers, films,
panels, regions, etc., are exaggerated for clarity. In the
drawings, for understanding and ease of description, the
thicknesses of some layers and areas are exaggerated. The
figures are thus not to scale. It will be understood that when
an element such as a layer, film, region, or substrate is
referred to as being “on” another element, it may be directly
on the other element or intervening elements may also be
present.

[0050] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising”, will be understood to imply the
inclusion of stated elements but not the exclusion of any
other elements. Further, in the specification, the word “-on”
means positioning on or below the object portion, but does
not essentially mean positioning on the upper side of the
object portion based on a gravity direction.

[0051] In addition, in the accompanying drawings, an
active matrix (AM) type organic light emitting diode display
that has a 2Tr-1Cap structure including one pixel, two thin
film transistors (TFT), and one capacitor is shown, but the
present invention is not limited thereto. Accordingly, the
organic light emitting diode display may include one pixel,
a plurality of thin film transistors, and one or more capaci-
tors, and a separate wire may be further formed or a known
wire may be omitted to provide various structures. Here, the
pixel means a minimum unit displaying an image, and the
organic light emitting diode display displays the image
through a plurality of pixels.

[0052] An organic light emitting diode display according
to a first exemplary embodiment of the present invention
will now be described in detail with reference to FIGS. 1 and
2.

[0053] FIG.1is a lateral view of an organic light emitting
diode display according to a first exemplary embodiment of
the present invention. FIG. 2 is an equivalent circuit of one
pixel of an organic light emitting element of the organic light
emitting diode display according to the first exemplary
embodiment of the present invention.

[0054] As shown in FIG. 1, the organic light emitting
diode display according to the first exemplary embodiment
of the present invention includes an organic light emitting
display panel 100 displaying an image, and a lower passi-
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vation film 200 attached to a bottom of the organic light
emitting diode display panel 100.

[0055] The organic light emitting diode display panel 100
includes a flexible substrate 110, an organic light emitting
element 120 formed on the flexible substrate 110, and a thin
film encapsulation layer 130 covering the organic light
emitting element 120. The organic light emitting diode
display panel 100 may be divided into a flat or planar portion
A, and curved or bent portions B positioned at both ends of
the plane portion A.

[0056] The flexible substrate 110 may be formed of a
flexible film such as polyimide.

[0057] As shown in FIG. 2, the organic light emitting
element 120 includes a plurality of signal lines 121, 171, and
172, as well as a plurality of pixels PX connected thereto and
arranged in an approximate matrix form.

[0058] The signal lines include a plurality of scan lines
121 transferring a scan signal (or gate signal), a plurality of
data lines 171 transferring a data signal, and a plurality of
driving voltage lines 172 transferring a driving voltage
ELVDD. The scan lines 121 extend in an approximate row
direction and are substantially parallel to each other. The
data lines 171 and the driving voltage lines 172 extend in an
approximate column direction and are substantially parallel
to each other. Each pixel PX includes a switching thin film
transistor T1, a driving thin film transistor T2, a storage
capacitor Cst, and an organic light emitting diode (OLED).
[0059] The switching thin film transistor T1 has a control
terminal, an input terminal, and an output terminal. The
control terminal is connected to the scan line 121, the input
terminal is connected to the data line 171, and the output
terminal is connected to the driving thin film transistor T2.
The switching thin film transistor T1 is responsive to the
scan signal applied to the scan line 121 to transfer the data
signal applied to the data line 171 to the driving thin film
transistor T2.

[0060] Further, the driving thin film transistor T2 has a
control terminal, input terminal, and output terminal. The
control terminal is connected to the switching thin film
transistor T1, the input terminal is connected to the output of
the switching thin film transistor T1 and to the control
terminal of transistor T3, and the output terminal is con-
nected to the organic light emitting diode (OLED). The
driving thin film transistor T2 allows an output current Id
having a level varying according to a voltage applied
between the control terminal and the output terminal to flow.
[0061] The storage capacitor Cst is connected between the
control terminal and the input terminal of the driving thin
film transistor T2. This storage capacitor Cst charges the
data signal applied to the control terminal of the driving thin
film transistor T2 and maintains the data signal even after the
switching thin film transistor T1 is turned-off.

[0062] The organic light emitting diode (OLED) has an
anode connected to the output terminal of the driving thin
film transistor T2, a cathode connected to a common voltage
ELVSS, and an organic light emitting member formed
between the anode and the cathode. The organic light
emitting diode (OLED) displays an image by emitting light
while the intensity is changed according to the output
current Id of the driving thin film transistor T2.

[0063] The switching thin film transistor T1 and the driv-
ing thin film transistor T2 may each be an n channel field
effect transistor (FET) or a p channel field effect transistor.
In addition, a connection relationship of the thin film tran-
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sistors T1 and T2, the capacitor Cst, and the organic light
emitting diode (OLED) may be changed. Embodiments of
the invention contemplate any structure and equivalent
circuit for pixel PX, besides that shown in FIG. 2.

[0064] Meanwhile, the thin film encapsulation layer 130
covering the organic light emitting element 120 may prevent
oxygen and moisture from the outside from flowing or
diffusing into the organic light emitting element 120, thus
protecting the organic light emitting element 120.

[0065] The lower passivation film 200 includes a support
film 210 that is in contact with the flexible substrate 110 of
the organic light emitting diode display panel 100, and a
stress adjustment layer 220 formed beneath the support film
210.

[0066] The stress adjustment layer 220 includes a plurality
of stress adjustment patterns 20 disposed to be adjacent to
each other. The stress adjustment patterns 20 include planar
stress adjustment patterns 21 formed at a position corre-
sponding to the planar portion A, and bent stress adjustment
patterns 22 formed at a position corresponding to the bent
portions B.

[0067] An interval between the stress adjustment patterns
20 may be adjusted to adjust a strain of the organic light
emitting diode display panel 100, thereby reducing stress of
the bending portions B. That is, a bent interval P2 between
the bending stress adjustment patterns 22 is formed to be
smaller than a planar interval P1 between the planar stress
adjustment patterns 21.

[0068] Specifically, the planar interval P1 or the bent
interval P2 is an interval between central axes 220a of upper
ends (e.g., points, tips, or apexes) of the stress adjustment
patterns 20. The stress adjustment patterns of the organic
light emitting diode display according to the first exemplary
embodiment of the present invention have a prism shape as
shown in FIG. 1. Accordingly, a cross-section thereof may
have a triangular or other polygonal shape, and adjacent
lower ends 2205 of the stress adjustment patterns 20 having
the triangle shape are directly connected to each other (i.e.
no space exists between adjacent patterns 20). The interval
between the stress adjustment patterns 20 having the triangle
shape is an interval between adjacent apexes 220a.

[0069] As described above, stress of the bending portions
of the organic light emitting diode display panel may be
minimized by reducing the bent interval P2 between the
bending stress adjustment patterns 22 attached to a position
corresponding to the bent portions B of the organic light
emitting diode display panel 100. Therefore, asymmetry of
strains of the bent portions of the organic light emitting
diode display panel may be prevented to remove or prevent
picture abnormalities. That is, the widths of patterns 22 in
bent portion B can be adjusted so as to reduce or eliminate
bending strain that would be induced in portion B when it is
bent.

[0070] The lower passivation film 200 may include any
material selected from UV epoxys, urethane acrylates, acry-
lates, or the like.

[0071] As described above, the lower passivation film 200
having the stress adjustment layer 220 may be attached to a
bottom of the organic light emitting diode display panel 100
to prevent physical damage to the flexible substrate 110 of
the organic light emitting diode display panel 100 and to
minimize stress in the bent portions B of the organic light
emitting diode display panel 100. Accordingly, asymmetry
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of strains of the bent portions B may be prevented, so as to
remove picture abnormalities.

[0072] Meanwhile, a shape change prevention layer 300
for preventing a shape change of the stress adjustment layer
220 may be attached to a bottom of the lower passivation
film 200.

[0073] FIG. 3 is a graph of a defect occurrence ratio
according to a bending speed of the organic light emitting
diode display according to the first exemplary embodiment
of the present invention and according to a known conven-
tional organic light emitting diode display.

[0074] The defect occurrence ratio of FIG. 3 refers to a
ratio of probability of occurrence of an image quality defect
when ten organic light emitting diode displays are bent to
have a curvature radius of 3 mm. When the ten organic light
emitting diode displays are bent and abnormality occurs in
one organic light emitting diode display, the defect occur-
rence ratio has a value of 10%. The speed of FIG. 3 refers
to the rate of bending of the organic light emitting diode
display. When the organic light emitting diode display is
more rapidly bent, larger force is applied to damage the
organic light emitting diode display.

[0075] As shown in FIG. 3, it can be seen that in the
conventional organic light emitting diode display X1, as the
bending speed is increased, the defect occurrence ratio
rapidly increases, and a 100% defect rate occurs at a speed
of 150 mm/s or more. However, it can be seen that in the
organic light emitting diode display X2 according to the first
exemplary embodiment of the present invention, even when
the bending speed is 150 mm/s or more, the defect occur-
rence ratio of 40% or less is maintained. As described above,
it can be seen that even though the organic light emitting
diode display X2 according to the first exemplary embodi-
ment of the present invention is bent at a higher speed as
compared to the known organic light emitting diode display
X1, the defect occurrence ratio is reduced.

[0076] A method of manufacturing the organic light emit-
ting diode display according to the first exemplary embodi-
ment of the present invention will be described below in
detail with reference to FIGS. 4 to 6.

[0077] FIGS. 4 to 6 are views sequentially showing a
method of manufacturing the organic light emitting diode
display according to the first exemplary embodiment of the
present invention.

[0078] First, as shown in FIG. 4, the lower passivation film
200 is manufactured. The lower passivation film 200
includes the support film 210, the stress adjustment layer
220 formed beneath the support film 210, and the release
film 230 covering the stress adjustment layer 220. The stress
adjustment layer 220 includes a plurality of stress adjust-
ment patterns 20 disposed to be adjacent to each other.

[0079] In addition, the lower passivation film 200 is
attached to the bottom of the flexible substrate 110. Also, the
organic light emitting element 120 and the thin film encap-
sulation layer 130 are sequentially formed on the flexible
substrate 110 to complete the organic light emitting diode
display panel 100.

[0080] As described above, the stress adjustment layer 220
is covered with the release film 230 to flatten the lower
passivation film 200 while the stress adjustment layer 220 of
the lower passivation film is not first exposed, thus com-
pleting the organic light emitting diode display panel 100.
Thereby, a reduction in recognition ratio of an align mark
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due to optical scattering by the stress adjustment patterns 20
of the lower passivation film 200 may be prevented during
the manufacturing process.

[0081] Further, when a chip on film (COF) is pressed onto
the organic light emitting diode display panel 100 while the
stress adjustment layer 220 of the lower passivation film 200
is exposed, a reduction in pressing force may increase a
frequency of occurrence of pressing defects. However,
pressing force may be prevented from being reduced, and
the frequency of occurrence of pressing defects may thus be
reduced, by pressing the chip on film (COF) onto the organic
light emitting diode display panel 100 while the stress
adjustment layer 220 is covered with the release film 230 to
flatten the lower passivation film 200.

[0082] Next, as shown in FIG. 5, the release film 230 is
separated from the lower passivation film 200 to expose the
stress adjustment layer 220. In this case, a space is formed
between the adjacent stress adjustment patterns 20 of the
stress adjustment layer 220.

[0083] Next, as shown in FIG. 6, a portion of the organic
light emitting diode display panel 100 is bent to form the
bent portion B. In this case, the space between the bending
stress adjustment patterns 22 at a position corresponding to
the bent portion B is reduced.

[0084] Accordingly, the bent interval P2 between the
bending stress adjustment patterns 22 corresponding to the
bent portion B is smaller than the planar interval P1 between
the plane stress adjustment patterns 21 corresponding to the
planar portion A of the organic light emitting diode display
panel 100. In this case, the planar interval P1 or the bent
interval P2 may be an interval between the central axes 220a
of adjacent stress adjustment patterns 20.

[0085] The lower ends of the adjacent stress adjustment
patterns having the triangle shape are directly connected to
each other in the first exemplary embodiment. However,
other configurations are contemplated, and the lower ends of
the adjacent stress adjustment patterns may be spaced apart
from each other at a predetermined interval.

[0086] Hereinafter, the organic light emitting diode dis-
play according to a second exemplary embodiment of the
present invention will be described in detail with reference
to FIG. 7.

[0087] FIG.7is alateral view of the organic light emitting
diode display according to a second exemplary embodiment
of the present invention.

[0088] The second exemplary embodiment is substantially
the same as the first exemplary embodiment shown in FIGS.
1 and 2, with the exception of the interval between the lower
ends of the stress adjustment patterns of the lower passiva-
tion film, and thus any repetitive description thereof will be
omitted.

[0089] As shown in FIG. 7, the stress adjustment patterns
20 of the organic light emitting diode display according to
the second exemplary embodiment of the present invention
have a triangular shape. The lower ends 2205 of the adjacent
stress adjustment patterns 20 are connected while being
spaced apart from each other at a predetermined interval d.
In the stress adjustment patterns 20 having the aforemen-
tioned shape, stress occurring in the bent portion B may be
further minimized.

[0090] Meanwhile, the stress adjustment patterns having
the triangular shape are formed as in the first exemplary
embodiment. However, other shapes are also contemplated.
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For example, stress adjustment patterns having a trapezoid
or other polygonal shape are formed.

[0091] Hereinafter, organic light emitting diode displays
according to third and the fourth exemplary embodiments of
the present invention will be described in detail with refer-
ence to FIGS. 8 and 9.

[0092] FIG. 8 is a lateral view of an organic light emitting
diode display according to a third exemplary embodiment of
the present invention, and FIG. 9 is a lateral view of an
organic light emitting diode display according to a fourth
exemplary embodiment of the present invention.

[0093] The third and the fourth exemplary embodiments
are substantially the same as the first and the second exem-
plary embodiments shown in FIGS. 1 and 7, with the
exception of the shapes of the stress adjustment patterns of
the lower passivation film, and thus any repetitive descrip-
tion thereof will be omitted.

[0094] First, as shown in FIG. 8, the stress adjustment
patterns 20 of the organic light emitting diode display
according to the third exemplary embodiment of the present
invention have a trapezoidal shape. The lower ends 2205 of
the adjacent stress adjustment patterns 20 having the trap-
ezoid shape are directly connected to each other. The inter-
vals P1 and P2 between the stress adjustment patterns 20
having the trapezoidal shape are intervals between the
central axes 220a of adjacent trapezoidal shapes.

[0095] Further, as shown in FIG. 9, the stress adjustment
patterns 20 of the organic light emitting diode display
according to the fourth exemplary embodiment of the pres-
ent invention have a trapezoidal shape. The lower ends 2205
of the adjacent trapezoidal stress adjustment patterns 20 are
connected while being spaced apart from each other at a
predetermined interval d. The intervals P1 and P2 between
the stress adjustment patterns 20 having the trapezoid shape
are intervals between the central axes 220a of adjacent
trapezoidal shapes.

[0096] In the stress adjustment patterns 20 having the
trapezoidal shapes shown in FIGS. 8 and 9, stress occurring
in the bent portion B may be further minimized as compared
to the stress adjustment patterns 20 having the triangular
shape shown in FIGS. 1 and 7.

[0097] FIG. 10 is a graph comparing stresses generated at
outer surfaces of organic light emitting diode displays con-
structed according to the first through fourth exemplary
embodiments of the present invention.

[0098] As shown in FIG. 10, tensile stress and compres-
sive stress of the third and the fourth exemplary embodi-
ments with trapezoidal stress adjustment patterns are
reduced as compared to the first and the second exemplary
embodiments with triangular stress adjustment patterns.
[0099] Further, it can be seen that tensile stress and
compressive stress in the second exemplary embodiment,
where the lower ends of the stress adjustment patterns are
connected while being spaced apart from each other at a
predetermined interval, are reduced as compared to the first
exemplary embodiment where the lower ends of the stress
adjustment patterns are directly connected. In addition, it
can be seen that tensile stress and compressive stress of the
fourth exemplary embodiment, where the lower ends of the
stress adjustment patterns are connected while being spaced
apart from each other at a predetermined interval, are
reduced as compared to the third exemplary embodiment
where the lower ends of the stress adjustment patterns are
directly connected.
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[0100] The first embodiment utilizes triangular stress
adjustment patterns. However, the invention is not limited to
this configuration. For example, a fifth exemplary embodi-
ment is feasible, in which stress adjustment patterns having
a semicircular shape are utilized.

[0101] Hereinafter, the organic light emitting diode dis-
play according to this fifth exemplary embodiment of the
present invention will be described in detail with reference
to FIG. 11.

[0102] FIG. 11 is a lateral view of an organic light emitting
diode display according to the fifth exemplary embodiment
of the present invention.

[0103] The fifth exemplary embodiment is substantially
the same as the first exemplary embodiment shown in FIGS.
1 and 2, with the exception of the shapes of the stress
adjustment patterns of the lower passivation film, and thus
any repetitive description thereof will be omitted.

[0104] As shown in FIG. 11, the stress adjustment patterns
20 of the organic light emitting diode display according to
the fifth exemplary embodiment of the present invention
have a semicircular shape. The lower ends 2205 of adjacent
semicircular stress adjustment patterns 20 are connected
while being spaced apart from each other at a predetermined
interval d. In the stress adjustment patterns 20 having the
aforementioned shape, stress occurring in the bent portion B
may be further minimized.

[0105] Meanwhile, the stress adjustment patterns are
formed across the entire lower passivation film in the first
exemplary embodiment. However, a sixth exemplary
embodiment is also contemplated, in which the stress adjust-
ment patterns are not formed in a portion of the lower
passivation film.

[0106] Hereinafter, the organic light emitting diode dis-
play according to the sixth exemplary embodiment of the
present invention will be described in detail with reference
to FIG. 12.

[0107] FIG. 12 is a lateral view of the organic light
emitting diode display according to the sixth exemplary
embodiment of the present invention.

[0108] The sixth exemplary embodiment is substantially
the same as the first exemplary embodiment shown in FIGS.
1 and 2 with the exception of the stress adjustment patterns
of the lower passivation film, and thus any repetitive
description thereof will be omitted.

[0109] As shown in FIG. 12, the lower passivation film
200 of the organic light emitting diode display according to
the sixth exemplary embodiment of the present invention
includes the support film 210 that is in contact with the
flexible substrate 110 of the organic light emitting diode
display panel 100, the stress adjustment layer 220 formed
beneath the support film 210, and a plane passivation layer
240 formed beneath the support film 210 and adjacent to the
stress adjustment layer 220.

[0110] The stress adjustment layer 220 includes a plurality
of stress adjustment patterns 20 disposed to be adjacent to
each other. The stress adjustment patterns 20 include stress
adjustment patterns 21 formed at a position corresponding to
the planar portion A, and bent stress adjustment patterns 22
formed at a position corresponding to the bent portions B.
The interval between the stress adjustment patterns 20 may
be adjusted to adjust a strain of the organic light emitting
diode display panel 100, thereby reducing stress in the bent
portions B. That is, the bending interval P2 between the bent
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stress adjustment patterns 22 is formed to be smaller than the
interval P1 between the stress adjustment patterns 21.
[0111] In this case, the plane passivation layer 240 is
formed at most positions corresponding to the planar portion
A that are not bent, and the bent stress adjustment pattern 22
is formed only at a position corresponding to the bent
portion B. Accordingly, the lower passivation film 200
protecting the organic light emitting diode display panel 100
from the outside may function sufficiently.

[0112] Meanwhile, the stress adjustment pattern is formed
in the shape of a prism in the first exemplary embodiment,
but the stress adjustment pattern according to a seventh
exemplary embodiment of the present invention may be
formed in the shape of a triangular pyramid.

[0113] FIG. 13 is a side view of an OLED display accord-
ing to a seventh exemplary embodiment of the present
invention, FIG. 14 is a top plan view of a stress adjustment
layer of the OLED display according to the seventh exem-
plary embodiment of the present invention, FIG. 15 is an
enlarged top plan view of four unit stress adjustment patterns
of FIG. 14, and FIG. 17 is a side view illustrating the OLED
display in a bent state according to the seventh exemplary
embodiment of the present invention.

[0114] As shown in FIG. 13, an OLED display according
to the seventh exemplary embodiment of the present inven-
tion includes an organic light emitting display panel 100, a
lower passivation film 200 attached to a bottom of the
organic light emitting diode display panel 100, and an
adhesive 300 attaching the lower passivation film 200 to the
organic light emitting diode display panel 100.

[0115] The organic light emitting diode display panel 100
includes a flexible substrate 110, an organic light emitting
element 120 formed on the flexible substrate 110, and a thin
film encapsulation layer 130 covering the organic light
emitting element 120.

[0116] The flexible substrate 110 may be formed of a
flexible film such as polyimide.

[0117] The lower passivation film 200 prevents the flex-
ible substrate from being damaged and eases handling of the
organic light emitting diode display panel during manufac-
ture, and may include a material selected from UV epoxys,
urethane acrylates, and acrylates.

[0118] Such a lower passivation film 200 includes a sup-
port film 210 attached to the flexible substrate 110 using an
adhesive 300 and a stress adjustment layer 220 formed
beneath the support film 210.

[0119] The stress adjustment layer 220 includes a plurality
of unit stress adjustment patterns U disposed to be adjacent
to each other. The unit stress adjustment patterns U are
respectively formed in the shape of squares when viewed in
plan view, and include four stress adjustment patterns V1,
V2, V3, and V4, which are protrusions, each formed in the
shape of a triangular pyramid. The four stress adjustment
patterns V1, V2, V3, and V4 correspond to an upper stress
adjustment pattern V1, a lower stress adjustment pattern V2,
a left stress adjustment pattern V3, and a right stress
adjustment pattern V4.

[0120] The upper stress adjustment pattern V1 and the
lower stress adjustment pattern V2 are disposed to be
symmetric to each other, and the left stress adjustment
pattern V3 and the right stress adjustment pattern V4 are
disposed to be symmetric to each other. In this case, bottom
edges of stress adjustment patterns V1, V2, V3, and V4 that
neighbor each other are directly connected with each other,
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and a vertex of one of the four triangular pyramid-shaped
stress adjustment patterns V1, V2, V3, and V4 is shared.
That is, the upper stress adjustment pattern V1, the left stress
adjustment pattern V2, the left stress adjustment pattern V3,
and the right stress adjustment pattern V4 share a vertex
220c¢ that corresponds to an axis of symmeitry.

[0121] A portion that corresponds to the triangular pyra-
mid-shaped bottom edge 2206 is as thin as a thickness d of
the support film 210, and therefore the stress adjustment
patterns V1, V2, V3, and V4 can be easily bent along the
bottom edges 2205.

[0122] As shown in FIG. 14, a unit stress adjustment
pattern U formed of the four stress adjustment patterns V1,
V2, V3, and V4 is arranged in repeating manner along a
horizontal direction X and a vertical direction Y, and it is
also arranged in repeating manner along a diagonal direction
Z. In this case, as shown in FIG. 16, bottom edges 2205 of
the stress adjustment patterns V1, V2, V3, and V4 in two
unit stress adjustment patterns U that neighbor each other
are connected with each other, thereby forming a straight
line.

[0123] Therefore, the bottom edges 2205 of the stress
adjustment patterns V1, V2, V3, and V4 are connected to
each other along the horizontal direction X, the vertical
direction Y, and the diagonal direction Z so that they can be
easily bent along the horizontal direction X, the vertical
direction Y, and/or the diagonal direction 7.

[0124] Thus, as shown in FIG. 13 and FIG. 17, in the
OLED display according to the exemplary embodiment of
the present invention, a bent gap P2 between upper vertexes
220a of the stress adjustment patterns V1, V2, V3, and V4
in a bent state becomes smaller than a planar gap P1 between
upper vertexes 220a of the stress adjustment patterns in a
planar state.

[0125] As described, the stress adjustment layer 220 can
be easily bent along the horizontal direction X, the vertical
direction Y, and the diagonal direction Z by forming the
stress adjustment layer 220 having triangular pyramid-
shaped stress adjustment patterns V1, V2, V3, and V4, and
therefore a stress generated in the organic light emitting
diode display panel 100 when the organic light emitting
diode display panel 100 is being bent can be minimized.
Accordingly, when the organic light emitting diode display
panel is bent, asymmetry in a strain of the organic light
emitting diode display panel can be prevented, thereby
preventing abnormality in the screen.

[0126] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention
is not limited to the disclosed embodiments, but, on the
contrary, is intended to cover various modifications and
equivalent arrangements included within the scope of the
appended claims, detailed description of the invention, and
drawings. Additionally, various features of the above
described embodiments may be mixed and matched in any
combinations so as to produce further embodiments.

<Description of symbols>

100: organic light emitting display panel
210: support film
240: plane passivation layer

200: lower passivation film
220: stress adjustment layer
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What is claimed is:

1. An organic light emitting diode display comprising:

an organic light emitting display panel including a flat

portion and a bent portion, and

a lower passivation film attached on the organic light

emitting diode display panel,

wherein the lower passivation film includes a space at

least positioned corresponding to the bent portion and
configured to reduce a bending stress to be induced in
the organic light emitting display panel when the
organic light emitting display panel and the lower
passivation film are bent.

2. The organic light emitting diode display of claim 1,
wherein the space is eliminated in at least a part of the lower
passivation film.

3. The organic light emitting diode display of claim 1,
wherein an interval between upper ends of the space is
different from an interval between lower ends of the space.

4. The organic light emitting diode display of claim 1,
wherein an interval between opposing ends of the space that
are closer to the organic light emitting display panel is
smaller than an interval between opposing ends of the space
that are farther from the organic light emitting display panel.

5. The organic light emitting diode display of claim 1,
wherein a cross sectional area of the space increases gradu-
ally from one side adjacent the organic light emitting display
panel to an outside of the lower passivation film, and

wherein the cross sectional area of the space is taken from

a cross section cut along a perpendicular direction to
the lower passivation film.

6. The organic light emitting diode display of claim 1,
wherein the lower passivation film includes a stress adjust-
ment portion including the space.

7. The organic light emitting diode display of claim 3,
wherein the stress adjustment portion includes a plurality of
stress adjustment patterns disposed around the space and
adjacent to each other.

8. The organic light emitting diode display of claim 1,
wherein the bent portion is positioned at an end of the flat
portion.

9. An organic light emitting diode display comprising:

an organic light emitting display panel including a flat

portion and a bent portion, and

a passivation film attached on a side of the organic light

emitting diode display panel,

wherein the passivation film has eliminated regions in at

least a portion corresponding to the bent portion.

10. The organic light emitting diode display of claim 9,
wherein the eliminated regions have differing widthss.

11. The organic light emitting diode display of claim 10,
wherein an interval between opposing ends of an eliminated
shape of the passivation film positioned adjacent the organic
light emitting display panel is narrower than an interval
between opposing ends of the eliminated shape of the
passivation film positioned remote from the organic light
emitting display panel.

12. The organic light emitting diode display of claim 9,
wherein a cross sectional area of an eliminated shape of the
passivation film increases gradually from one side adjacent
the organic light emitting display panel to an outside of the
passivation film, and

wherein the cross sectional area is taken from a cross

section cut along a perpendicular direction to the pas-
sivation film.
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13. The organic light emitting diode display of claim 9,
wherein the bent portion is positioned at an end of the flat
portion.

14. A display device comprising:

a display panel including a flat portion and a bent portion,

and

a lower passivation film attached to the display panel and

including a space positioned corresponding to at least
the bent portion and configured to reduce a bending
stress to be induced in the organic light emitting display
panel when the organic light emitting display panel and
the lower passivation film are bent.

15. The display device of claim 14, wherein the space is
a cutout in the lower passivation film.

16. The display device of claim 14, wherein the space is
cut out from at least a portion of the lower passivation film
corresponding to the bent portion.

17. A display device comprising:

a display panel including a flat portion and a bent portion,

and

a passivation film attached on a side of the organic light

emitting diode display panel,

wherein the passivation film has a shape which is elimi-

nated in at least a portion corresponding to the bent
portion.
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