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Provided are an organic light emitting display device and a
method of manufacturing the same. The organic light emit-
ting display device includes a substrate; an sealing substrate
facing the substrate, an organic light emitting unit disposed
between the substrate and the sealing substrate and having a
plurality of organic light emitting devices emitting light, and
a plurality of grooves formed in a light extracting surface of
the organic light emitting display device through which the
light is emitted to the outside. In one embodiment, the
grooves are formed on the sealing substrate, and in another
embodiment, the grooves are formed on the substrate.
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METHOD OF MANUFACTURING
SUBSTRATE AND ORGANIC EMITTING
DISPLAY DECIVE HAVING THE SUBSTRATE

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 for METHOD OF MANU-
FACTURING SUBSTRATE AND ORGANIC EMITTING
DISPLAY DEVICE HAVING THE SUBSTRATE -earlier
filed in the Korean Intellectual Property Office on the 24 Apr.
2008 and there duly assigned Serial No. 10-2008-0038251.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a method of manu-
facturing a substrate and an organic light emitting display
device having the substrate, and particularly, to a method of
manufacturing a substrate which improves the visibility due
to reduced reflectivity of external light, and an organic light
emitting device having the substrate.

[0004] 2. Description of the Related Art

[0005] In general, flat panel displays (FPDs) are classified
according to the material type into inorganic display devices
and organic display devices. Examples of inorganic display
devices include plasma display panels (PDPs) using photo-
luminescence (PL) and field emission displays (FEDs) using
cathode luminescence (CE). Examples of organic display
devices include liquid crystal displays (LCDs) and organic
light emitting element devices.

[0006] An organic light emitting element device includes a
first electrode and a second electrode facing each other, and a
light emitting layer interposed between the first and second
electrodes. Since the organic light emitting element device is
easily damaged by water or oxygen from the outside, the
organic electroluminescent display device is encapsulated in
order to prevent penetration of impurities from the outside.
[0007] As the organic light emitting display devices,
including the organic light emitting element devices, have
higher response speed than the currently widely used LCDs,
the organic display devices can realize mobile images and
have a wide viewing angle and high brightness due to self-
emission, and thus are considered to be the next-generation of
display devices.

SUMMARY OF THE INVENTION

[0008] The present invention provides an organic light
emitting display device having improved visibility by reduc-
ing the reflectivity of incident light, and a method of manu-
facturing the organic light emitting display device.

[0009] According to an aspect of the present invention,
there is provided an organic light emitting display device
comprising a substrate, an sealing substrate facing the sub-
strate, an organic light emitting unit disposed between the
substrate and the sealing substrate and including a plurality of
organic light emitting devices for emitting light, and a plural-
ity of grooves formed in a light extracting surface of the
organic light emitting display device through which the light
1s emitted to the outside.

[0010] The light extracting surface may be one surface of
the sealing substrate that is directed to the outside. The light
extracting surface may be one surface of the substrate that is
directed to the outside.
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[0011] The grooves may be regularly arranged or irregu-
larly arranged.
[0012] The grooves may be concave with respect to the

light extracting surface.

[0013] The grooves may be formed in the form of concave
lenses. The grooves may be formed in the form of spherical
concave lenses. The grooves may be formed in the form of
oval concave lenses. The grooves may be concavely formed in
the form of'slits. The grooves may be formed to overlap one
another in a continuous arrangement.

[0014] One of the grooves may be spatially aligned with
one of the organic light emitting devices. The size of the one
of the grooves may be smaller than the size of the one of the
organic light emitting devices.

[0015] A distance between two of the grooves may be
greater than a distance between two of the organic light emit-
ting devices.

[0016] According to another aspect of the present inven-
tion, there is provided a method of manufacturing a substrate,
the method comprising providing a substrate, forming
scratches in a surface of the substrate, and forming a plurality
of grooves by spraying an etchant onto the surface of the
substrate.

[0017] The scratches may be formed at regular distances
from each other. The scratches may be formed at irregular
distances from each other. The grooves may be concavely
formed with respect to the surface of the substrate.

[0018] The step of forming the plurality of grooves may
comprise etching the surface of the substrate by the etchant,
and cleansing the surface of the substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] 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:

[0020] FIG. 1 is a cross-sectional view of an organic light
emitting display device according to an embodiment of the
present invention;

[0021] FIGS. 2 through 4 are perspective views respec-
tively illustrating a substrate in which various types of
grooves are formed;

[0022] FIG. 5 is a cross-sectional view of an organic light
emitting display device according to another embodiment of
the present invention;

[0023] FIGS. 6 through 9 illustrate a process of manufac-
turing a substrate according to an embodiment of the present
invention;

[0024] FIG. 10 is a photographic image showing a groove
formed by etching;

[0025] FIG. 11 is a photographic image showing a scratch
formed in a substrate;

[0026] FIG. 12 is a photographic image showing grooves
formed after etching;

[0027] FIGS. 13 through 17 illustrate processes of manu-
facturing an organic light emitting display device according
to an embodiment of the present invention;
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[0028] FIGS. 18 through 20 illustrate processes of manu-
facturing an organic light emitting display device according
to another embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0029] The present invention will now be described more
fully with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. The
invention may, however, be embodied in many different
forms, and should not be construed as being limited to the
embodiments set forth herein; rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the concept of the invention to
those skilled in the art. Thus, the shape and size of the ele-
ments in the drawings may be exaggerated for clarity, and like
reference numerals denote like elements throughout the
specification.

[0030] FIG. 1 is a cross-sectional view of an organic light
emitting display device 100 according to an embodiment of
the present invention. Referring to FIG. 1, the organic light
emitting display device 100 may include a sealing substrate
101, a substrate 102, an organic light emitting unit 103, and
grooves 110.

[0031] The sealing substrate 101 may be disposed above
the organic light emitting unit 103 and attached to the sub-
strate 102. As illustrated in FIG. 1, the sealing substrate 101
may be separated from the organic light emitting unit 103 and
attached to the substrate 102 using a bonding member (not
shown). The sealing substrate 101 may be a glass substrate or
other various plastic substrates such as acryl. When the
organic light emitting display device 100 is a top emission
type organic light emitting device as illustrated in FIG. 1, the
sealing substrate 101 may be formed of an electric insulating
material having high transmittance with respect to light gen-
erated from the organic light emitting unit 103. For example,
the sealing substrate 101 may be formed of a transparent glass
such as alkali glass or non-alkali glass, transparent ceramics
such as polyethylene terephtahlate, polycarbonate, polyether
sulfone, polyvinyl fluoride (PVF), poly acrylate, zirconia,
etc., or quartz.

[0032] The organic light emitting unit 103 is formed on the
substrate 102. The substrate 102 may be formed of a material
such as transparent glass, plastic sheet, or silicon, and may be
either flexible or not flexible, and either transparent or not
transparent. Also, the substrate 102 may be a metal substrate.
When an organic light emitting display device 200 is a bottom
emission type organic light emitting display device, a sub-
strate 202 is formed of a transparent material.

[0033] The organic light emitting unit 103 may be formed
on the substrate 102. The organic light emitting unit 103 may
include a plurality of organic light emitting devices (not
shown). The organic light emitting device may include a first
electrode layer, a second electrode layer facing the first elec-
trode layer, and an intermediate layer interposed between the
first and second electrode layers and including at least a light
emitting layer. The first electrode layer may be a transparent
electrode or a reflective electrode.

[0034] When the first electrode layer is formed of a trans-
parent electrode, it may be formed of ITO, IZO, ZnO or
In,0;; and when formed of a reflective electrode, the first
electrode layer may be formed of a reflection layer formed of
Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, or a compound of these,
and a layer formed of ITO, 170, ZnO or In,0;, and formed on
the reflection layer. The second electrode layer also may be
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formed of a transparent electrode or a reflective electrode.
When formed of a transparent electrode, the second electrode
layer may include a layer in which Li, Ca, LiF/Ca, LiF/Al, Al,
Mg or a compound of these is deposited to direct to the
intermediate layer between the first and second layers, and an
auxiliary electrode or a bus electrode line formed of a material
for forming a transparent electrode (e.g., ITO, 170, ZnO or
In,0;). When formed of a reflective electrode, the second
electrode layer may be formed by depositing Li, Ca, LiF/Ca,
LiF/Al, Al, Mg or a compound of these. The intermediate
layer between the first and second electrodes may be formed
of a small molecular organic material or a polymer organic
material. When using a small molecular organic material, the
intermediate layer may be formed to have a single or complex
structure including a hole injection layer (HIL), a hole trans-
port layer (HTL), an emission layer (EML), an electron trans-
port layer (ETL), an electron injection layer (FIL), etc.
Examples of the organic materials include copper phthalo-
cyanine (CuPc), N,N'-Di(naphthalene-1-y1)-N,N'-diphenyl-
benzidine (NPB), tris-8-hydroxyquinoline aluminum)
(Alg3), and so forth. The small molecular organic material
may be formed using a vacuum deposition method using a
mask. The polymer organic material may have a structure
including an HTL and an EML; here, poly(3,4-ethylenediox-
ythiophene) (PEDOT) may be used as an HTL, and polymer
organic materials such as poly-phenylenevinylene (PPV)
based materials or polyfluorene based materials may be used
as an EML.

[0035] A plurality of grooves 110 may be formed in a light
extracting surface A of the organic light emitting display
device 100. As shown in FIG. 1, the light extracting surface A
is a surface of the sealing substrate 101 directed to the outside
in the top emission type organic light emitting display device
100. Light generated in the organic light emitting unit 103 is
emitted to the outside through the sealing substrate 101, and
thus a surface of the sealing substrate 101 may be the light
extracting surface A.

[0036] The grooves 110 may be formed to be concave with
respect to the light extracting surface A. In other words, the
grooves 110 may be recessed inwardly from a surface of the
sealing substrate 101. FIGS. 2 through 4 illustrate grooves
111,112, and 113 formed in various shapes. Referring to FIG.
2, the grooves 111 may be formed concavely with respect to
the surface of the sealing substrate 101. The grooves 111 may
have the form of concave lenses. In particular, the grooves
111 may have the form of spherical concave lenses or oval
concave lenses. The grooves 111 may be separated from one
another, and formed at regular or irregular distances from
each other.

[0037] When the grooves 111 are formed at regular dis-
tances, the grooves 111 may be formed in a manner that one
groove is spatially aligned with one of the organic light emit-
ting devices included in the organic light emitting unit 103.
Thus, in this case, one groove corresponds only to one light
emitting device, and a line connecting the center of the groove
to the center of the light emitting device is perpendicular to
the surface of the organic light emitting device. As described
above, the organic light emitting device is formed of a first
electrode layer, a light emitting layer, and a second electrode
layer. When external light passes through the sealing sub-
strate 101 and is incident on the organic light emitting
devices, the light is reflected on the first electrode layer and is
transmitted to the outside again. Accordingly, the visibility of
the organic light emitting display may decrease. However,
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according to the present invention, the grooves are formed to
respectively correspond to the organic light emitting devices,
and thus external light that is incident on the organic light
emitting devices is refracted in the grooves, and the amount of
light that is incident on the first electrode layer of the organic
light emitting device is reduced. Accordingly, according to
the current embodiment of the present invention, the reflec-
tivity of external light is reduced.

[0038] When the grooves 111 are formed to respectively
correspond to the organic light emitting devices, the size of
the grooves 111, that is, the diameter thereof, may be smaller
than the size of the organic light emitting devices, When the
organic light emitting devices are rectangular, the size of the
grooves 111 may be smaller than the width of the rectangular
organic light emitting devices. For example, when the width
of the organic light emitting devices is 60 pum, the size of the
groove 111 may be smaller than 60 um.

[0039] Also, the distances between the grooves 111 may be
greater than the distances between the organic light emitting
devices. For example, when the distance between the organic
light emitting devices is 15 um, the grooves 111 may be
separated from one another at distances of 15 pm or greater.
When the grooves 111 are formed to respectively correspond
to the organic light emitting devices and to have a size greater
than the distances between the organic light emitting devices,
the size of the grooves 111 can be adjusted according to the
distances therebetween.

[0040] As shown in FIG. 3, the grooves 112 may be formed
to partly overlap one another. Also, as shown in FIG. 4, the
grooves 113 maybe formed to have a concave shape extend-
ing in one direction. In detail, the grooves 113 may be formed
concavely in the form of slits. However, the shape of the
grooves is not limited to the above examples, and the grooves
may also be formed irregularly.

[0041] The grooves 110, 111, 112, and 113 may be formed
by scratching a surface of the sealing substrate 101 and spray-
ing an etchant thereon. When the etchant is sprayed onto the
surface of the sealing substrate 101 in which scratches are
formed, the etchant soaks into the scratches, and thus portions
of the sealing substrate 101, in which the scratches are
formed, are etched more deeply than portions, in which no
scratch is formed, thereby obtaining concave patterns. A
method of manufacturing these concave patterns will be
described hereinafter.

[0042] As light generated in the organic light emitting unit
103 is transmitted through the light extracting surface A as
described above, the user can watch images through the light
extracting surface A. Also, as the light extracting surface A is
directed to the outside, light is incident from the outside.
Light incident from the outside is reflected on the light
extracting surface A and may reduce the visibility of the
organic light emitting display device 100.

[0043] To prevent reflection of the external light incident on
alight extracting surface, a polarization film has been used in
the conventional art. However, a polarization film has low
light transmittance and thus decreases the brightness of the
organic light emitting device. In addition, the price of the
polarization film is high, thus increasing the manufacturing
cost.

[0044] According to the current embodiment of the present
invention, a plurality of the grooves 110 are formed in the
surface A of the sealing substrate 101 to reduce reflectivity of
external light incident on the light extracting surface, thereby
increasing the visibility of the organic light emitting display
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device. In detail, when light from the outside is incident on the
light extracting surface A in which the concave grooves 110,
111, 112, or 113 are formed, the external light is refracted
internally inside the sealing substrate 101 due to the concave
grooves 110, 111, 112, or 113, and can be diffused via total
internal reflection inside the sealing substrate 101. Accord-
ingly, the reflectivity of the external light incident on the light
extracting surface is reduced, and thus the visibility of the
organic light emitting display device increases. Also, since
the reflectivity of external light can be reduced, the sealing
substrate having the grooves, instead of a polarization film,
can be used to prevent the reflection. Thus, the manufacturing
cost can be reduced. Also, since a plurality of grooves are
formed in the sealing substrate 101, when attaching other
films onto the sealing substrate 101, the surface area of the
sealing substrate 101 is increased due to the grooves, and thus
the adhesion of the sealing substrate 101 and other films can
be improved.

[0045] FIG. 5 is a cross-sectional view of an organic light
emitting display device 200 according to another embodi-
ment of the present invention. The organic light emitting
display device of FIG. 5 is a bottom emission type organic
light emitting display device. That is, light generated in the
organic light emitting unit 103 may be emitted to the outside
through a substrate 202 instead of a sealing substrate 201.
Accordingly, a light extracting surface B of the organic light
emitting display device 200 is a surface of the substrate 202
directed to the outside. A plurality of grooves 210 may be
formed in a surface B of the substrate 202 directed to the
outside. As described above, the grooves 210 may be concave
with respect to the light extracting surface B, and may be
arranged as illustrated in FIGS. 2 through 4. Also, although
not shown in the drawing, the grooves 210 may be formed
irregularly.

[0046] Hereinafter, a method of manufacturing a substrate
according to an embodiment of the present invention will be
described, and processes thereof are illustrated in FIGS. 6
through 9.

[0047] First, as illustrated in FIGS. 6 and 7, a substrate 301
is provided, and then fine scratches 302 are formed in a
surface of the substrate 301. In order to form the scratches 302
in the surface of the substrate 301, a cylindrical roller 401
including sharp protrusions 401a on its outer circumference
may be rolled along the surface of the substrate 301 as illus-
trated in FIG. 6. As the cylindrical roller 401 is rolled while
applying a predetermined force toward the surface of the
substrate 301, scratches 302 may be formed in the surface of
the substrate 301. The arrangement of the scratches 302
formed on the surface of the substrate 301 may differ accord-
ing to the arrangement of the protrusions 401a formed on the
outer circumference of the roller 401. Since the protrusions
4014 of the roller 401 should be able to form scratches in the
substrate 301, the hardness of the protrusions 401a of the
roller 401 may preferably be greater than the hardness of the
substrate 301. For example, when the substrate 301 is formed
of glass, the protrusions 401a of the roller 401 have greater
hardness than the glass.

[0048] The present invention is not limited to the use of the
cylindrical roller 401, and other means capable of forming
scratches 302 in the surface of the substrate 301 may also be
used. As illustrated in FIG. 7, by pressing a stamp 402 having
protrusions 402 on a surface of the stamp 301, scratches 302
may be formed on the surface of the substrate 301.
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[0049] Next, referring to FIG. 8, an etchant E is sprayed
onto the surface of the substrate 301 to form a plurality of
grooves 310. In detail, an etchant E is sprayed onto a surface
of the substrate 301 in which the scratches 302 are formed.
The etchant E sprayed onto the surface of the substrate 301
etches the surface of the substrate 301. When the surface of
the substrate 301 is etched, the etching speed is uniform, and
thus the concave grooves 310 may be formed in portions of
the substrate 301 where the scratches 302 are formed with
respect to portions where the scratches 302 are not formed.
The size or depth of the grooves 310 can be adjusted by
controlling the composition or density of the etchant E, the
etching temperature, the spray speed, the etching time, etc.
[0050] Then, as illustrated in FIG. 9, after spraying the
etchant E onto the substrate of the substrate 301, the surface
is cleansed using a cleansing solution C. That is, the cleansing
solution C can remove the etchant E sprayed on the surface of
the substrate 301.

[0051] FIG.10is aphotographic image showing the groove
310 formed by etching. The groove 310 has a form of a
concave lens.

[0052] FIG. 11 illustrate a scratch 302 formed in the sub-
strate 301, and FIG. 12 illustrates the grooves 310 formed
after etching. The concave grooves 310 are formed around the
scratches 302 after etching.

[0053] Hereinafter, a method of manufacturing an organic
light emitting display device according to an embodiment of
the present invention will be described. FIGS. 13 through 17
illustrate processes of the method of manufacturing an
organic light emitting display device.

[0054] Referring to FIG. 13, a sealing substrate 401, in
which a plurality of grooves 410 is formed, is provided. The
grooves 410 may be formed in the same manner as illustrated
in FIGS. 6 through 9.

[0055] Then, as illustrated in FIGS. 14 through 16, an
organic light emitting unit 450 is formed on the substrate 402.
The organic light emitting unit 450 may be formed in the
following manner.

[0056] First, as illustrated in FIG. 14, a buffer layer 403 is
formed on a surface of the substrate 402, Then, as illustrated
in FIG. 15, a p-type or an n-type semiconductor layer 404
arranged in a predetermined pattern on the buffer layer 403
and a gate insulating layer 405 burying the semiconductor
layer 404 are formed, and a gate electrode layer 406 corre-
sponding to the semiconductor layer 404 and a first insulating
layer 407 burying the gate electrode layer 406 are formed on
the gate insulating layer 405, and a thin film transistor layer
formed of a drain electrode 408 and a source electrode 409
electrically connected to both ends of the semiconductor
layer 404 via the first insulating layer 407 and the gate insu-
lating layer 405 is formed.

[0057] Drain electrode 408 and the source electrode 409
penetrate the first insulation layer 407 and the gate insulation
layer 405 and are electrically connected to opposite sides,
respectively, of the semiconductor layer 404. Meanwhile, a
first auxiliary electrode 4115 is formed on a bottom surface of
the first insulation layer 407 to face a second auxiliary elec-
trode 4114, which is formed on a top surface of the gate
insulation layer 405 during the formation of the gate electrode
406, thereby forming a capacitor 411. The second auxiliary
electrode 411a is connected to the source electrode 409.
Meanwhile, as illustrated in FIG. 16, a second insulating layer
407a is formed on the top surface of the first insulating layer
407, and a first electrode layer 412 that is electrically con-
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nected to the drain electrode 408 is formed on the second
insulating layer 407qa, and a third insulating layer 422 is
formed on the second insulating layer 407a so as to expose the
first electrode layer 412. An organic layer 421 is formed on
the first electrode layer 412 by deposition or printing, and a
second electrode layer 4224, which is a cathode, is formed on
the 421 and the third insulating layer 422.

[0058] The method of forming the above-described organic
light emitting unit 450 is not limited to the current embodi-
ment and may be modified in various manners. That is, the
method of forming the organic light emitting unit 450 may
vary according to the structure of the organic light emitting
unit 450.

[0059] When the formation of the organic light emitting
unit 450 onthe substrate 402 is completed as described above,
the sealing substrate 401 is disposed above the organic light
emitting unit 450 as illustrated in FIG. 17. The surface of the
sealing substrate 401 in which the grooves 410 are formed is
directed to the outside, and the sealing substrate 401 and the
substrate 402 are bonded so that the organic light emitting
unit 450 is disposed between the sealing substrate 401 and the
substrate 402. The sealing substrate 401 and the substrate 402
may be bonded using a bonding member (not shown) dis-
posed on the boundaries of the sealing substrate 401 and the
substrate 402.

[0060] FIGS. 18 through 20 illustrate processes of a method
of manufacturing an organic light emitting display device
according to another embodiment of the present invention.
Referring to FIG. 18, a substrate 501, which has a plurality of
grooves 510 on its surface, is provided. The method of form-
ing grooves 510 is as described above.

[0061] Then, an organic light emitting unit 550 is formed
on the other surface of the substrate 501. That is, a plurality of
grooves 510 are formed in one surface of the substrate 501,
and the organic light emitting unit 550 is formed on the other
surface of the substrate 501. This is a difference from the
method of manufacturing the organic light emitting display
device illustrated in FIGS. 13 through 17.

[0062] The organic light emitting unit 550 is manufactured
in the same manner as the organic light emitting unit 450
illustrated in FIGS. 14 through 16, and thus description
thereof will be omitted.

[0063] Next, a sealing substrate 502 having at least one
even surface is provided.

[0064] Next, the substrate 501 and the sealing substrate 502
are bonded such that the organic light emitting unit 550 is
disposed between the substrate 501 and the sealing substrate
502. The substrate 501 and the sealing substrate 502 can be
bonded using a bonding member (not shown) disposed on the
boundaries of the substrate 501 and the sealing substrate 502.
[0065] The organic light emitting display device manufac-
tured according to the method illustrated in FIGS. 13 through
17 is a top emission type organic light emitting display
device, and the organic light emitting display device manu-
factured according to the method illustrated in FIGS. 18
through 20 is a bottom emission type organic light emitting
display device.

[0066] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various substitutions, changes, or modifications
in form and details may be made therein without departing
from the spirit and scope of the present invention as defined
by the following claims.
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What is claimed is:

1. An organic light emitting display device comprising:

a substrate;

a sealing substrate facing the substrate;

an organic light emitting unit disposed between the sub-

strate and the sealing substrate, the organic light emit-
ting unit including a plurality of organic light emitting
devices for emitting light; and

aplurality of grooves formed in a light extracting surface of

the organic light emitting display device through which
the light is emitted to the outside.

2. The organic light emitting display device of claim 1,
wherein the light extracting surface is a surface of the sealing
substrate that is directed to the outside.

3. The organic light emitting display device of claim 1,
wherein the light extracting surface is a surface of the sub-
strate that is directed to the outside.

4. The organic light emitting display device of claim 1,
wherein the grooves are regularly arranged.

5. The organic light emitting display device of claim 1,
wherein the grooves are irregularly arranged.

6. The organic light emitting display device of claim 1,
wherein the grooves are concave with respect to the light
extracting surface.

7. The organic light emitting display device of claim 1,
wherein the grooves are formed in the form of concave lenses.

8. The organic light emitting display device of claim 7,
wherein the grooves are formed in the form of spherical
concave lenses.

9. The organic light emitting display device of claim 7,
wherein the grooves are formed in the form of oval concave
lenses.
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10. The organic light emitting display device of claim 1,
wherein the grooves are concavely formed in the form of slits.

11. The organic light emitting display device of claim 1,
wherein the grooves are formed to overlap one another in a
continuous arrangement.

12. The organic light emitting display device of claim 1,
wherein one of the grooves is spatially aligned with one of the
organic light emitting devices.

13. The organic light emitting display device of claim 12,
wherein the size of the one of the grooves is smaller than the
size of the one of the organic light emitting devices.

14. The organic light emitting display device of claim 1,
wherein a distance between two of the grooves is greater than
a distance between two of the organic light emitting devices.

15. A method of manufacturing a substrate, the method
comprising:

providing a substrate;

forming scratches in a surface of the substrate; and

forming a plurality of grooves by spraying an etchant onto

the surface of the substrate.

16. The method of claim 15, wherein the scratches are
formed at regular distances from each other.

17. The method of claim 15, wherein the scratches are
formed at irregular distances from each other.

18. The method of claim 15, wherein the grooves are con-
cavely formed with respect to the surface of the substrate.

19. The method of claim 15, wherein the step of forming
the plurality of grooves comprises:

etching the surface of the substrate by the etchant; and

cleansing the surface of the substrate.

* ok % %k %



[ i (S RIR) A ()

RIB(ERR)AGE)

HERB(ERR)AE)

FRI&RBHA

RBA

FERENGENEERNENEIAKEREE

US20090267492A1 NI (»&E)B

US12/318695 RiEHR

KWON OH JUNE
FRHEE
RAZTEYONG
EHSEO
FHEYOUNG

Joo Young Cheol
RYU JI HUN

KWON OH-JUNE
R

REESE

EHESEO

JUNG SUN-YOUNG
JOO YOUNG-CHEOL
RYU JI-HUN

KWON OH-JUNE
e

REESE

BEHSEO

JUNG SUN-YOUNG
JOO YOUNG-CHEOL
RYU JI-HUN

KWON OH JUNE
LEE KWAN HEE
SONG SEUNG YONG
CHOI YOUNG SEO
JUNG SUN YOUNG
JOO YOUNG CHEOL
RYU JI HUN

KWON, OH-JUNE
LEE, KWAN-HEE
SONG, SEUNG-YONG
CHOI, YOUNG-SEO
JUNG, SUN-YOUNG
JOO, YOUNG-CHEOL
RYU, JI-HUN

HO1L51/50 HO1L21/465 HO5B33/14

HO1L51/5281 HO1L51/5275 HO1L51/52 HO1L51/524
1020080038251 2008-04-24 KR

US7960911

Espacenet USPTO

2009-10-29

2009-01-06

patsnap


https://share-analytics.zhihuiya.com/view/8b319dd9-9326-4bd6-9847-77d9710d59f3
https://worldwide.espacenet.com/patent/search/family/041214303/publication/US2009267492A1?q=US2009267492A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220090267492%22.PGNR.&OS=DN/20090267492&RS=DN/20090267492

BEX)

RU-—MENEAXAEREERARES L. AIAXETRRESEER

EEERNBERER  REEERNZHERZAHEESILKNE
PEXBHNBNREET , UARFEREBNRAEEREENRIE
HFHNZSMHELBITCRSEINE, E- I KEfld , WEEKER
HEMRE MES-—PREHNS , UEEREERL,

™

//WO

110

|
RIS

Y. CULLLILTIIITET LTI LT T
L/, ‘V// s
/Ly . /s

103



