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An organic light emitting diode display device includes a
substrate body that is divided into a display area and a neigh-
boring area; an organic light emitting diode formed in the
display area of the substrate body; a barrier film that is
attached to the substrate body and covers the organic light
emitting diode; and an adhesive agent disposed between the
neighboring area of the substrate body and the bartier film. In
addition, a groove pattern is recessed on one surface of the
barrier film that is in contact with the adhesive agent.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND METHOD FOR
MANUFACTURING THE SAME

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on 10 Nov. 2009 and there duly
assigned Serial No. 10-2009-0108272.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The described technology relates generally to an
organic light emitting diode display device and a method for
manufacturing the same, and more particularly, to an organic
light emitting diode display device having a barrier film and a
method for manufacturing the same.

[0004] 2. Description of the Related Art

[0005]  An organic light emitting diode display device has a
self-emission characteristic. Unlike a liquid crystal display
device, since the organic light emitting diode display device
does not require an additional light source, the thickness and
weight of the organic light emitting diode display device may
be reduced. Furthermore, the organic light emitting diode
display device has high-quality characteristics such as low
power consumption, high luminance, and high reaction
speed, such that it is gaining more and more attention as a
next-generation display device for portable electronic
devices.

SUMMARY OF THE INVENTION

[0006] Itis therefore an aspect for the present invention to
provide an improved organic light emitting diode display
device having an overall slim thickness while effectively
suppressing moisture and oxygen from penetrating an
organic emission layer by using a barrier film.

[0007] 1t is another aspect to provide a method for manu-
facturing the organic light emitting diode display device.
[0008] An exemplary embodiment provides an organic
light emitting diode display device that includes: a substrate
body that is divided into a display area and a neighboring
area; an organic light emitting diode formed in the display
area of the substrate body; a barrier film that is attached to the
substrate body and covers the organic light emitting diode;
and an adhesive agent disposed between the neighboring area
of the substrate body and the barrier film. In addition, a groove
pattern is recessed on one surface of the barrier film that is in
contact with the adhesive agent.

[0009] The barrier film may include an inorganic barrier
layer formed on the adhesive agent and the organic light
emitting diode, and an organic barrier layer formed on the
inorganic barrier layer.

[0010] The barrier film may further include one or more
additional inorganic barrier layers formed on the organic
barrier layer.

[0011] The barrier film may further include one or more
additional organic barrier layers formed on the additional
inorganic barrier layers.

[0012] Theadditional inorganic barrier layers and the addi-
tional organic barrier layers may be alternately laminated.
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[0013] In the organic light emitting diode display device,
the groove pattern may surround the organic light emitting
diode.

[0014] The groove pattern may have a quadrangular spiral
shape.

[0015] The groove pattern may be constituted by a plurality
of quadrangles.

[0016] The groove pattern may be constituted by a plurality

of bars formed on the periphery of the substrate body.
[0017] A vertical cross-section of the groove pattern may
have an angled saw-tooth shape.

[0018] The vertical cross-section of the groove pattern may
have a curved saw-tooth shape.

[0019] The substrate body may be flexible.

[0020] Furthermore, another embodiment provides a
method for manufacturing an organic light emitting diode
display device that includes: preparing a substrate body that is
divided into a display area and a neighboring area; forming an
organic light emitting diode in the display area of the sub-
strate body; forming a barrier film where one or more inor-
ganic barrier layers and one or more inorganic barrier layers
are alternately laminated; and attaching the inorganic barrier
layer of the barrier film to the neighboring area of the sub-
strate body by using an adhesive agent so that the barrier film
covers the organic light emitting diode. In addition, a groove
pattern is recessed on one surface of the inorganic barrier
layer that is in contact with the adhesive agent.

[0021] The substrate body may be flexible.

[0022] The groove pattern may surround the organic light
emitting diode.

[0023] The groove pattern may have a quadrangular spiral
shape.

[0024] The groove pattern may be constituted by a plurality
of quadrangles.

[0025] The groove pattern may be constituted by a plurality

of bars formed on the periphery of the substrate body.
[0026] In the method for manufacturing the organic light
emitting diode display device, a vertical cross-section of the
groove pattern may have an angled saw-tooth shape.

[0027] In the method for manufacturing the organic light
emitting diode display device, the vertical cross-section of the
groove pattern may have a curved saw-tooth shape.

[0028] According to an embodiment, an organic light emit-
ting diode display device has an overall slim thickness while
effectively suppressing moisture or oxygen from penetrating
an organic emission layer by using a barrier film.

[0029] Further, a method for manufacturing the organic
light emitting diode display device can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0031] FIG. 1isanexploded perspective view of an organic
light emitting diode display device constructed as a first
embodiment;

[0032] FIG. 2 is a plan layout view of an organic light
emitting diode display device of FIG. 1;

[0033] FIG. 3 is a cross-sectional view taken along line of
FIG. 2;
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[0034] FIG. 4 is a layout view illustrating a pixel circuit of
the organic light emitting diode display device of FIG. 1,

[0035] FIG.5isacross-sectional view taken along line V-V
of F1G. 4;
[0036] FIG. 6 is a partial cross-sectional view of an organic

light emitting diode display device constructed as a second
embodiment;

[0037] FIG. 7 is a plan layout view of an organic light
emitting diode display device constructed as a third embodi-
ment;

[0038] FIG. 8 is a plan layout view of an organic light
emitting diode display device constructed as a fourth embodi-
ment;

[0039] FIG.9is apartial cross-sectional view of an organic
light emitting diode display device constructed as a fifth
embodiment; and

[0040] FIG. 10 is a block diagram showing a procedural
process of manufacturing an organic light emitting diode
display device constructed as the first embodiment as shown
in FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0041] Hereinafter, the present invention will be described
more fully with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0042] Further, in the embodiments, like reference numer-
als designate like elements throughout the specification rep-
resentatively in a first embodiment, and only elements other
than those of the first embodiment will be subsequently
described.

[0043] Accordingly, the drawings and description are to be
regarded as illustrative in nature and not restrictive. Like
reference numerals designate like elements throughout the
specification.

[0044] In addition, the size and thickness of each compo-
nent shown in the drawings are arbitrarily shown for under-
standing and ease of description, but the present invention is
not limited thereto.

[0045] 1In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In the drawings,
for understanding and ease of description, the thickness of
some layers and areas is exaggerated. 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 can be directly
on the other element or intervening elements may also be
present. In contrast, when an element is referred to as being
“directly on” another element, there are no intervening ele-
ments present.

[0046] The organic light emitting diode display device
includes a plurality of organic light emitting diodes that have
hole injection electrodes, organic emission layers, and elec-
tron injection electrodes. Light emission is performed by
energy generated when excitons generated by a combination
of electrons and holes inside the organic emission layer drop
from an excited state to a ground state. The organic light
emitting diode display device forms images using this phe-
nomenon.

[0047] The organic emission layer however sensitively
reacts to the external environment such with moisture or
oxygen. Therefore, when the organic emission layer is
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exposed to moisture and oxygen, the quality of the organic
light emitting diode display device may be deteriorated. As a
result, in order to protect the organic light emitting diode and
to prevent the moisture or oxygen from penetrating the
organic emission layer, a sealing substrate is attached to a
substrate body in an airtight manner where the organic light
emitting diode is formed through a sealing process, or a thick
protection layer is formed on the organic light emitting diode.
[0048] In order to completely prevent the moisture or oxy-
gen from penetrating the organic emission layer by using the
sealing substrate or forming the thick protection layer, how-
ever, a complicated manufacturing process needs to be per-
formed, and it is then difficult to form the entire thickness of
the organic light emitting diode display device to be thin.
[0049] The above information disclosed is only for
enhancement of understanding of the background of the
described technology and therefore it may contain informa-
tion that does not form the prior art that is already known in
this country to a person of ordinary skill in the art.

[0050] Hereinafter, a first embodiment will be described
with reference to FIGS. 1 through 5. FIG. 1 is an exploded
perspective view of an organic light emitting diode display
device constructed as a first embodiment; FIG. 2 is a plan
layout view of an organic light emitting diode display device
of FIG. 1; FIG. 3 is a cross-sectional view taken along line of
FIG. 2; and FIG. 4 is a layout view illustrating a pixel circuit
of the organic light emitting diode display device of FIG. 1.
[0051] As shown in FIG. 1, an organic light emitting diode
display device 101 constructed as the first embodiment
includes a substrate body 111, a driving circuit DC, an organic
light emitting diode 70, an adhesive agent 250, and a barrier
film 200. FIG. 1 illustrates a state in which the barrier film 200
is not attached to the substrate body 111.

[0052] The substrate body 111 is divided into a display area
DA and a neighboring area NA. Further, the substrate body
111 is made of a flexible plastic material. For example, the
substrate body 111 may be made ofa polyimide having excel-
lent heat resistance. The first embodiment is however not
limited thereto. Therefore, the substrate body 111 may be an
insulating substrate made of glass, quartz, ceramics, etc., ora
metallic substrate made of stainless steel, etc.

[0053] The driving circuit DC is formed on the substrate
body 111. The driving circuit DC includes thin film transis-
tors 10 and 20 (shown in FIG. 4), and drives the organic light
emitting diode 70. Further, the driving circuit DC may be
formed in the display area DA of the substrate body 111, and
in some cases, may be formed in the neighboring area NA.

[0054] Theorganic light emitting diode 70 is formed within
the display area DA of the substrate body 111 in order to emit
light in dependence upon a driving signal received from the
driving circuit DC.

[0055] Theadhesive agent 250 1s disposed on the neighbor-
ing area NA of the substrate body 111. The adhesive agent
250 may be made of, for example, an acryl- or epoxy-based
material.

[0056] Thebarrierfilm 200 is attached to the substrate body
111 to cover the organic light emitting diode 70. That is, the
barrier film 200 prevents moisture and oxygen from penetrat-
ing the organic light emitting diode 70. In the first embodi-
ment, the barrier film 200 is not directly formed on the sub-
strate body 111 where the organic light emitting diode 70 is
formed, but is separately formed and then attached to the
substrate body 111 through the adhesive agent 250.
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[0057] Further, the barrier film 200 includes an inorganic
barrier layer 210 and an organic barrier layer 220 formed on
the inorganic barrier layer 210.

[0058] The inorganic barrier layer 210 is formed on the
adhesive agent 250 and the organic light emitting diode 70,
and is attached to the substrate body 111 through the adhesive
agent 250 in the neighboring area NA of the substrate body
111.

[0059] Further, the inorganic barrier layer 210 is made of a
material containing at least one of Al,Oj, TiO,, ZrO, SiO,,
AION, AN, SiON, Si;N,, ZnO, and Ta,Os. The inorganic
barrier layer 210 may be formed through various methods
known to those skilled in the art, such as an atomic layer
deposition (ALD) method and a chemical vapor deposition
(CVD) method.

[0060] Further, a groove pattern 215 is recessed on one
surface of the inorganic barrier layer 210 that is in contact
with the adhesive agent 250 in the neighboring area NA of the
substrate body 111. The adhesive agent 250 may fill the
groove pattern 215 in order to attach the inorganic barrier
layer 210 to the substrate body 111. The groove pattern 215
surrounds the organic light emitting diode 70. As shown in
FIG. 2, in the first embodiment, the groove pattern 215 has a
quadrangular spiral shape. Further, as shown in FIG. 3, a
vertical cross-section of the groove pattern 215 has an angular
saw-tooth shape. Herein, the vertical cross-section represents
a vertical cross-section of the barrier film 200.

[0061] The organic barrier layer 220 is made of a polymer-
based material. Herein, the polymer-based material includes
an acryl-based resin, an epoxy-based resin, a polyimide, or a
polyethylene. Further, the organic barrier layer 220 may be
formed through various manufacturing methods known to
those skilled in the art, such as a thermal deposition process or
a coating process.

[0062] Since the organic barrier layer 220 is softer than the
inorganic barrier layer 210, the organic barrier layer 220
serves to alleviate stress or shock applied from the outside
while suppressing vapor permeation.

[0063] By this configuration, the organic light emitting
diode display device 101 constructed as the first embodiment
has an overall slim thickness while effectively preventing the
moisture or oxygen from penetrating the organic emission
layer 70 through the barrier film 200.

[0064] In particular, the groove pattern 215 formed on the
inorganic barrier layer 210 can effectively prevent the mois-
ture or oxygen from penetrating an interface between the
barrier film 210 and the adhesive agent 250.

[0065] In general, the barrier film 200 effectively prevents
the moisture or oxygen from penetrating in a direction per-
pendicular to the barrier film. However, the moisture or oxy-
gen can comparatively easily penetrate the interface between
the barrier film 200 and the adhesive agent 250. Therefore, for
the barrier film 200 to stably prevent the moisture or oxygen
from being penetrated, an area where the barrier film 200 is
attached to the substrate body 111 through the adhesive agent
250 is increased. For this, when the neighboring area NA of
the substrate body 111 is excessively enlarged, the display
area DA is comparatively reduced such that the use efficiency
of the organic light emitting diode display device 101 is
deteriorated.

[0066] However, in the first embodiment, the groove pat-
tern 215 is formed on the inorganic barrier layer 210 that is in
contact with the adhesive agent 250 formed within the neigh-
boring area NA of the substrate body 111 so as to surround the
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organic light emitting diode 70. The groove pattern 215 may
be formed on a surface of the inorganic barrier layer 210
which is in direct contact with the adhesive agent 250 formed
within the neighboring area NA of the substrate body 111 so
as to surround the organic light emitting diode 70. The groove
pattern 215 effectively widens the interface between the
adhesive agent 250 and the inorganic barrier layer 210.
Accordingly, the penetration path of the moisture or oxygen
through the interface between the barrier film 200 and the
adhesive agent 250 is lengthened to thereby effectively sup-
press penetration of the moisture or oxygen.

[0067] As aresult, the organic light emitting diode display
device 101 constructed as the first embodiment may stably
secure a water vapor transmission rate (WVTR) of 106 g/m*/
day.

[0068] Further, since the neighboring area NA of the sub-
strate body 111 may be minimized, the display area DA may
be comparatively enlarged, thereby improving the use effi-
ciency of the organic light emitting diode display device 101.
[0069] Hereinafter, an internal structure of the organic light
emitting diode display device 101 will be described in detail
with reference to FIGS. 4 and 5. FIG. 4 is a layout view
illustrating a pixel circuit of the organic light emitting diode
display device of FIG. 1; and FIG. 5 is a cross-sectional view
taken along line V-V of FIG. 4.

[0070] InFIGS.4and5, eventhough an active matrix (AM)
type of organic light emitting diode display device having a
2Tr-1Cap structure in which one pixel includes two thin film
transistors (TFTs) 10 and 20 and one storage capacitor 80 in
one pixel is shown, the first embodiment is not limited
thereto. Accordingly, the organic light emitting diode display
device 101 may be provided with three or more thin film
transistors and two or more storage capacitors in one pixel,
and may be configured to have various structures with addi-
tional wires. Herein, the pixel represents a minimum unit for
displaying an image, and is disposed in each pixel area. The
organic light emitting diode display device 101 displays an
image through a plurality of pixels.

[0071] AsshowninFIGS. 4and5, the display substrate 110
includes a switching thin film transistor 10, a driving thin film
transistor 20, a storage capacitor 80, and an organic light
emitting diode (OLED) 70 that are formed for each pixel.
Herein, a configuration including the switching thin film tran-
sistor 10, the driving thin film transistor 20, and the storage
capacitor 80 is referred to as the driving circuit DC. In addi-
tion, the display substrate 110 further includes a gate line 151
disposed in one direction, a data line 171 insulatively crossing
the gate line 151, and a common power supply line 172.
[0072] Herein, a boundary of one pixel may be defined by
the gate line 151, the data line 171, and the common power
supply line 172, but is not limited thereto.

[0073] The organic light emitting diode 70 includes a first
electrode 710, an organic emission layer 720 formed on the
first electrode 710, and a second electrode 730 formed on the
organic emission layer 720. Holes and electrodes are injected
into the organic emission layer 720 from each of the first
electrode 710 and the second electrode 730. When excitons
generated by combination of the injected holes and electrons
in the organic emission layer are transitioned from an excited
state to a ground state, light is generated and emitted.

[0074] The storage capacitor 80 includes a pair of capacitor
plates 158 and 178 with an interlayer insulating layer 160
interposed therebetween. Herein, the interlayer insulating
layer 160 becomes a dielectric. Storage capacity is deter-



US 2011/0108809 A1

mined by electric charges stored in the storage capacitor 80
and a voltage difference between the capacitor plates 158 and
178.

[0075] The switching thin film transistor 10 includes a
switching semiconductor layer 131, a switching gate elec-
trode 152, a switching source electrode 173, and a switching
drain electrode 174. The driving thin film transistor 20
includes a driving semiconductor layer 132, a driving gate
electrode 155, a driving source electrode 176, and a driving
drain electrode 177.

[0076] The switching thin film transistor 10 serves as a
switching element that selects a desired pixel to emit light.
The switching gate electrode 152 is connected to the gate line
151. The switching source electrode 173 is connected to the
data line 171. The switching drain electrode 174 is disposed
spaced apart from the switching source electrode 173 and is
connected to either capacitor plate (158 in this case).

[0077] The driving thin film transistor 20 applies driving
power for allowing the organic emission layer 720 of the
organic light emitting diode 70 to emit light in the selected
pixel to the pixel electrode 710. The driving gate electrode
1551s connected to the capacitor plate 158 connected with the
switching drain electrode 174. Both of the driving source
electrode 176 and the other capacitor plate 178 are connected
to the common power supply line 172. The driving drain
electrode 177 is connected to the pixel electrode 710 of the
organic light emitting diode 70 through a contact hole.
[0078] By this structure, the switching thin film transistor
10 is operated by a gate voltage applied to the gate line 151
serving to transmit a data voltage applied to the data line 171
to the driving thin film transistor 20. A voltage corresponding
to a difference between a common voltage applied to the
driving thin film transistor 20 from the common power supply
line 172 and the data voltage transmitted from the switching
thin film transistor 10 is stored in the storage capacitor 80, and
a current corresponding to the voltage stored in the storage
capacitor 80 flows to the organic light emitting diode 70
through the driving thin film transistor 20 to allow the organic
light emitting diode 70 to emit light.

[0079] The barrier film 200 including the inorganic barrier
layer 210 and the organic barrier layer 220 is attached to the
organic light emitting diode 70.

[0080] Further, the structures of the thin film transistors 10
and 20 and the organic light emitting diode 70 are not limited
to those shown in FIGS. 4 and 5. That is, the structures of the
thin film transistors 10 and 20 and the organic light emitting
diode 70 may be modified within a scope that can be imple-
mented by those skilled in the art.

[0081] Hereinafter, amethod for manufacturing the organic
light emitting diode display device 101 of FIG. 1 will be
described in FIG. 10.

[0082] First,as shown in step 1, after the substrate body 111
that is divided into the display area DA and the neighboring
area NA is provided, the organic light emitting diode 70 is
formed in the display area DA of the substrate body 111. In
this process, the driving circuit DC is also formed.

[0083] Next, as shown in step 2, the barrier film 200 on
which the inorganic barrier layer 210 and the organic barrier
layer 220 are alternately laminated is formed. More specifi-
cally, the barrier film 200 may be manufactured by a method
of forming the inorganic barrier layer 210 on the organic
barrier layer 220 as a base. At this time, while the inorganic
barrier layer 210 is formed, the groove pattern 215 is recessed
on the edge of the inorganic barrier layer 210. The groove
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pattern 215 surrounds the organic light emitting diode 70.
More specifically, the groove pattern 215 has a quadrangular
spiral shape surrounding the organic light emitting diode 70.
Further, a vertical cross-section of the groove pattern 215 has
the angular saw-tooth shape.

[0084] Next, as shown in step 3, the neighboring area NA of
the substrate body 111 and the inorganic bartier layer 210 are
attached to each other by using the adhesive agent 250 so that
the barrier film 200 covers the organic light emitting diode 70.
At this time, the groove pattern 215 is positioned on one
surface of the inorganic barrier layer 210 that is in contact
with the adhesive agent 250.

[0085] By the manufacturing method of FIG. 10, the
method for manufacturing the organic light emitting diode
display device 101 constructed as the first embodiment may
effectively prevent the moisture or oxygen from penetrating
the organic light emitting layer 720 by using the barrier film
200, and may manufacture the organic light emitting diode
display device 101 having a slim thickness.

[0086] Hereinafter, referring to FIG. 6, a second embodi-
ment will be described.

[0087] As shown in FIG. 6, in an organic light emitting
diode display device 102 constructed as the second embodi-
ment, a vertical cross-section of a groove pattern 315 formed
on an inorganic barrier layer 310 of a barrier film 300 has a
curved saw-tooth shape. In other words, the groove pattern
315 includes recesses formed in a wave shape, and the adhe-
sive agent 250 may be disposed in direct contact with the
groove pattern 315 and has a wave shape which corresponds
to the shape of the groove pattern 315. Accordingly, the
groove pattern 315 may be comparatively easily formed. In
addition, an organic barrier layer 320 is formed on the inor-
ganic barrier layer 310.

[0088] By this configuration, the organic light emitting
diode display device 102 constructed as the second embodi-
ment has an overall slim thickness while effectively prevent-
ing the moisture or oxygen from penetrating an organic emis-
sion layer 720 through the barrier film 300.

[0089] Further, a method for manufacturing the organic
light emitting diode display device 102 according to the sec-
ond embodiment is the same as the method for manufacturing
the organic light emitting diode display device 101 according
to the first embodiment, except that the vertical cross-section
of the groove pattern 315 has the curved saw-tooth shape.
[0090] Hereinafter, referring to FIG. 7, a third embodiment
will be described.

[0091] As shown in FIG. 7, an organic light emitting diode
display device 103 constructed as the third embodiment is
constituted by a plurality of quadrangles in which a groove
pattern 415 is formed on an inorganic barrier layer 410 of a
barrier film 400 surrounding an organic light emitting diode
70.

[0092] By this configuration, the organic light emitting
diode display device 103 constructed as the third embodiment
also has an overall slim thickness while effectively preventing
moisture or oxygen from penetrating an organic emission
layer 720 through the barrier film 400.

[0093] Further, a method for manufacturing the organic
light emitting diode display device 103 constructed as the
third embodiment is the same as the method for manufactur-
ing the organic light emitting diode display device 101 con-
structed as the first embodiment, except that the groove pat-
tern 415 is constituted by the plurality of quadrangles.
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[0094] Hereinafter, referring to FIG. 8, a fourth embodi-
ment will be described.

[0095] As shown in FIG. 8, in an organic light emitting
diode display device 104 constructed as the fourth embodi-
ment, a groove pattern 515 formed on an inorganic barrier
layer 510 of a barrier film 500 is constituted by a plurality of
bars that are formed on the edges of a substrate body 111. The
groove pattern 515 formed on an inorganic barrier layer 510
of a barrier film 500 may be constituted by a plurality of
discrete bars that are formed on all edges ofthe substrate body
111.

[0096] By this configuration, the organic light emitting
diode display device 104 constructed as the fourth embodi-
ment also has an overall slim thickness while effectively
preventing moisture or oxygen from penetrating an organic
emission layer 720 through the barrier film 500.

[0097] Further, a method for manufacturing the organic
light emitting diode display device 104 constructed as the
fourth embodiment is the same as the method for manufac-
turing the organic light emitting diode display device 101
constructed as the first embodiment, except that the groove
pattern 515 is constituted by the plurality of bars.

[0098] Hereinafter, referring to FIG. 9, a fifth embodiment
will be described.

[0099] As shown in FIG. 9, an organic light emitting diode
display device 105 constructed as the fifth embodiment
includes a barrier film 600 including a plurality of inorganic
barrier layers 610 and 630 and a plurality of organic barrier
layers 620 and 640. The inorganic bartier layer 610 is dis-
posed on the lowermost layer facing towards an organic light
emitting diode 70 and an adhesive agent 250. In addition, the
organic barrier layers 620 and 640 and the inorganic barrier
layer 630 are alternately laminated on the inorganic barrier
layer 610 that is the lowermost layer.

[0100] Further, a groove pattern 615 is recessed on one
surface of the inorganic barrier layer 610 that is in direct
contact with the adhesive agent 250 in a neighboring area NA
of a substrate body 111.

[0101] By this configuration, the organic light emitting
diode display device 105 constructed as the fifth embodiment
may more stably and efficiently prevent moisture or oxygen
from penetrating an organic emission layer 720 through the
barrier film 600.

[0102] The inorganic barrier layers 610 and 630 having a
dense thin film primarily prevent the moisture or oxygen from
penetrating. In addition, the organic barrier layers 620 and
640 additionally prevent the moisture or oxygen from pen-
etrating. Meanwhile, the organic barrier layers 620 and 640
also serve as buffer layers reducing the stress between layers
generated by bending of the organic light emitting diode
display device 105 between the inorganic barrier layers 610
and 630 in addition to preventing water vapor transmission.

[0103] Further, a method for manufacturing the organic
light emitting diode display device 105 constructed as the
fifth embodiment is the same as the method for manufacturing
the organic light emitting diode display device 101 con-
structed as the first embodiment, except that the organic light
emitting diode display device includes the plurality of inor-
ganic barrier layers 610 and 630 and the plurality of organic
barrier layers 620 and 640 of the barrier film 600.

[0104] While this disclosure 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 con-
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trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.
What is claimed is:
1. An organic light emitting diode display device, compris-
ing:
a substrate body that is divided into a display area and a
neighboring area;
an organic light emitting diode formed in the display area
of the substrate body;
a barrier film that is attached to the substrate body and
covers the organic light emitting diode; and
an adhesive agent disposed between the neighboring area
of the substrate body and the barrier film,
wherein a groove pattern is recessed on one surface of the
barrier film that is in contact with the adhesive agent.
2. The organic light emitting diode display device of claim
1, wherein
the barrier film includes an inorganic barrier layer formed
on the adhesive agent, and the organic light emitting
diode and an organic barrier layer formed on the inor-
ganic barrier layer.
3. The organic light emitting diode display device of claim
2, wherein
the barrier film further includes one or more additional
inorganic barrier layers formed on the organic barrier
layer.
4. The organic light emitting diode display device of claim
3, wherein
the barrier film further includes one or more additional
organic barrier layer formed on the additional inorganic
barrier layers.
5. The organic light emitting diode display device of claim
4, wherein
the additional inorganic barrier layers and the additional
organic barrier layers are alternately laminated.
6. The organic light emitting diode display device of claim
1, wherein
the groove pattern surrounds the organic light emitting
diode.
7. The organic light emitting diode display device of claim
6, wherein
the groove pattern has a quadrangular spiral shape.
8. The organic light emitting diode display device of claim
6, wherein
the groove pattern is constituted by a plurality of quad-
rangles.
9. The organic light emitting diode display device of claim
6, wherein
the groove pattern is constituted by a plurality of bars
formed on the periphery of the substrate body.
10. The organic light emitting diode display device of
claim 6, wherein
a vertical cross-section of the groove pattern has an angled
saw-tooth shape.
11. The organic light emitting diode display device of
claim 6, wherein
a vertical cross-section of the groove pattern has a curved
saw-tooth shape.
12. The organic light emitting diode display device of
claim 6, wherein
the substrate body 1s flexible.
13. A method for manufacturing an organic light emitting
diode display device, comprising:
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preparing a substrate body that is divided into a display
area and a neighboring area;

forming an organic light emitting diode within the display
area of the substrate body;

forming a barrier film where one or more inorganic barrier
layers and one or more inorganic barrier layers are alter-
nately laminated; and

attaching the inorganic barrier layer of the barrier film to
the neighboring area of the substrate body by using an
adhesive agent so that the barrier film covers the organic
light emitting diode,

wherein a groove pattern is recessed on one surface of the
inorganic barrier layer that is in contact with the adhe-
sive agent.

14. The method of claim 13, wherein

the substrate body is flexible.
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15. The method of claim 13, wherein

the groove pattern surrounds the organic light emitting
diode.

16. The method of claim 15, wherein

the groove pattern has a quadrangular spiral shape.

17. The method of claim 15, wherein

the groove pattern is constituted by a plurality of quad-
rangles.

18. The method of claim 15, wherein

the groove pattern is constituted by a plurality of bars
formed on the periphery of the substrate body.

19. The method of claim 13, wherein

a vertical cross-section of the groove pattern has an angled
saw-tooth shape.

20. The method of claim 13, wherein

a vertical cross-section of the groove pattern has a curved
saw-tooth shape.
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