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(57) Abstract: There are provided an organic light emitting display and a method of manufacturing the organic light emitting dis-
play. The organic light emitting display includes a lower substrate including a plurality of subpixel regions, a thin film transistor
formed on the lower substrate, an organic light emitting element formed on the thin film transistor, an encapsulation unit for cover -
ing the organic light emitting element, a spacer formed on the encapsulation unit, an upper substrate disposed to face the lower sub-
strate, and a desiccant between the lower substrate and the upper substrate. Various embodiments of the invention provide an organ-
ic light emitting display that enhances a viewing angle by minimizing a cell gap and minimizing a distortion of light, minimizes pen-
etration of water or oxygen from the outside, and realizes a high resolution display by enhancing an aperture ratio, and a method of
manufacturing the organic light emitting display.
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Title of Invention: ORGANIC LIGHT EMITTING DISPLAY AND
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METHOD OF MANUFACTURING THE SAME

Technical Field

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the priority of Korean Patent Application No. 2012-0155275
filed on December 27, 2012, in the Korean Intellectual Property Office, the disclosure

of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an organic light emitting display and a method of
manufacturing the organic light emitting display, in particular, relates to an organic
light emitting display that minimizes a cell gap to enhance a viewing angle, and realize
a high resolution display, and minimizes a transmission of humidity into an organic
light emitting element, and a method for manufacturing the organic light emitting

display.

Description of the Related Art

An organic light emitting display is a self light-emitting display device, and may be
manufactured to be light and thin since a separate light source may not be used unlike a
liquid crystal display. In addition, the organic light emitting display has an advantage
in terms of power consumption due to a low voltage driving, and is excellent in a color
embodiment, a response speed, a viewing angle, and a contrast ratio and thus, is being
studied as a next generation display.

The organic light emitting display uses color expression schemes including a scheme
of forming and using an organic light emitting element that emits red light, green light,
and blue light for each pixel region, and a scheme of forming an organic light emitting
element that emits white light in all pixel regions, and using a color filter. Between the
color expression schemes, whereas the scheme of forming and using an organic light
emitting element that emits different colors for each pixel region has difficulty in a fab-
rication process, the scheme of using a white organic light emitting element and a color
filter has an advantage in terms of productivity, realizing of a high resolution, and the
like and thus, is being widely studied.

In addition, the organic light emitting display uses a top emission type, a bottom

emission type, and a both-sides emission type classified according to a direction of
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emitting light.

SUMMARY OF THE INVENTION

When an organic light emitting display emits light using a top emission type, a lower
substrate and an upper substrate of the organic light emitting display are bonded to
each other by a sealing material, and a sealing material such as a face seal is used as
the sealing material. However, when an upper substrate and a lower substrate are
bonded to each other using a face seal scheme, a cell gap increases due to a thickness
of a face seal and thus, a viewing angle is narrowed. Therefore, the inventors of the
invention conceived an organic light emitting display that enhances a viewing angle by
minimizing a cell gap and a method of manufacturing the organic light emitting
display to resolve an issue of a narrow viewing angle described above.

Further, an object to be solved by the invention is to provide an organic light emitting
display that minimizes penetration of water or oxygen from the outside, and a method
of manufacturing the organic light emitting display.

Another object to be solved by the invention is to provide an organic light emitting
display that enhances visibility by minimizing a distortion of light due to a difference
in refractive indexes between internal elements, and a method of manufacturing the
organic light emitting display.

Still another object to be solved by the invention is to provide an organic light
emitting display that realizes a high resolution display by decreasing a size of a black
matrix to enhance an aperture ratio, and a method of manufacturing the organic light
emitting display.

Yet another object to be solved by the invention is to provide an organic light
emitting display that decreases a size of a bezel area by using a desiccant in an edge
seal scheme of attaching an upper substrate and a lower substrate to each other in an
edge region rather than a face seal scheme in a space between the upper substrate and
the lower substrate, and a method of manufacturing the organic light emitting display.

Objects of the invention are not limited to the objects mentioned above, and other
objects not mentioned may be clearly understood by a person skilled in the art from de-
scription below.

There is provided an organic light emitting display including a desiccant according to
embodiments of the invention. A lower substrate and an upper substrate are disposed to
face each other. A thin film transistor and an organic light emitting element are stacked
on the lower substrate including a plurality of subpixel regions. An encapsulation unit
covers the organic light emitting element, and a spacer is formed on the encapsulation
unit. The desiccant fills a space between the lower substrate and the upper substrate. In

the organic light emitting display, both the encapsulation unit and the desiccant are
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used to minimize penetration of water or oxygen from the outside. Therefore, it is
possible to minimize the number of times of alternately stacking an organic layer and
an inorganic layer used as the encapsulation unit and thus, it is possible to decrease a
size of a bezel area. In addition, it is possible to minimize water and oxygen that may
penetrate from a side of the organic light emitting display when compared to a case of
using a face seal scheme.

There is provided an organic light emitting display including a medium layer for a re-
fractive index matching according to embodiments of the invention. The medium layer
is positioned between a lower substrate, in which an organic light emitting element and
an encapsulation unit for covering the organic light emitting element are formed, and
an upper substrate in which a color filter is formed. The medium layer has a refractive
index substantially identical to a refractive index of the upper substrate. The medium
layer may enhance visibility by minimizing a distortion of light due to a difference in
refractive indexes between internal elements to which light emitted from the organic
light emitting element penetrates.

There is provided an organic light emitting display for enhancing visibility according
to embodiments of the invention. A spacer for maintaining a cell gap between an upper
substrate and a lower substrate is formed between the upper substrate and the lower
substrate to enhance visibility. The organic light emitting display may enhance a
viewing angle when compared to a case of using a face seal scheme by using the
spacer that maintains a cell gap. In addition, since a viewing angle is enhanced, an
aperture ratio is improved by decreasing a size of a black matrix that may be formed on
the upper substrate. Accordingly, a high resolution display may be realized.

There is provided a method of manufacturing an organic light emitting display
according to embodiments of the invention. The method of manufacturing an organic
light emitting display includes forming an organic light emitting element and an encap-
sulation unit that covers the organic light emitting element on a lower substrate,
forming a color filter on an upper substrate, forming a spacer on the color filter,
injecting a desiccant between the lower substrate and the upper substrate, and bonding
the lower substrate and the upper substrate together. The manufacturing method
described above employs a scheme of forming an encapsulation unit, injecting a
desiccant, and bonding an upper substrate and a lower substrate together. Therefore, it
is possible to minimize the number of times of alternately stacking an organic layer
and an inorganic layer used as the encapsulation unit, and it is possible to minimize
water and oxygen that may flow into the organic light emitting element.

Other details of the embodiments are included in the detailed description and the

drawings.
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Brief Description of Drawings

The above and other aspects, features and other advantages of the present invention
will be more clearly understood from the following detailed description taken in con-
junction with the accompanying drawings, in which:

FIG. 1a is a cross-sectional view of an organic light emitting display including a
desiccant according to embodiments of the invention;

FIG. 1b is an enlarged view of an area X of FIG. 1a;

FIG. 1c is an enlarged view of an area Y of FIG. 1a;

FIG. 1d is a cross-sectional view of an organic light emitting display including a
white subpixel region according to embodiments of the invention;

FIG. le is a cross-sectional view corresponding to a case in which an organic light
emitting display according to embodiments of the invention is a transparent organic
light emitting display;

FIG. 2a a conceptual diagram illustrating an organic light emitting display including
a medium layer for a refractive index matching according to embodiments of the
invention;

FIG. 2b is conceptual diagrams illustrating a refractive index matching of an organic
light emitting display according to embodiments of the invention;

FIGS. 3a and 3b are conceptual diagrams illustrating an organic light emitting
display for enhancing a viewing angle according to embodiments of the invention;

FIG. 4 is a flowchart illustrating a method of manufacturing an organic light emitting
display according to embodiments of the invention; and

FIGS. 5a to 5g are cross-sectional views for each process illustrating a method of
manufacturing an organic light emitting display according to embodiments of the

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Various advantages and features of the present invention and methods accomplishing
thereof will become apparent from the following description of embodiments with
reference to the accompanying drawings. However, the present invention is not limited
to exemplary embodiment disclosed herein but will be implemented in various forms.
The exemplary embodiments are provided by way of example only so that a person of
ordinary skilled in the art can fully understand the disclosures of the present invention
and the scope of the present invention. Therefore, the present invention will be defined
only by the scope of the appended claims.

Indicating that elements or layers are "on" other elements or layers include both a

case in which the corresponding elements are just above other elements and a case in
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which the corresponding elements are intervened with other layers or elements.

In this specification, like numbers refer to like elements throughout the description of
the drawings.

Although first, second, and the like are used in order to describe various components,
the components are not limited by the terms. The above terms are used only to dis-
criminate one component from the other component. Therefore, a first component
mentioned below may be a second component within the technical spirit of the present
invention.

In the drawings, size and thickness of each element are arbitrarily illustrated for con-
venience of description, and the present invention is not necessarily limited to those il-
lustrated in the drawings.

In this specification, an organic light emitting display of a top emission type refers to
an organic light emitting display in which light emitted from an organic light emitting
element is discharged to a top of the organic light emitting display. Light emitted from
the organic light emitting element of the organic light emitting display of the top
emission type is discharged toward an upper surface of a substrate on which a thin film
transistor for driving the organic light emitting display is formed.

Respective features of various exemplary embodiments of the present invention can
be partially or totally joined or combined with each other and as sufficiently ap-
preciated by those skilled in the art, various interworking or driving can be techno-
logically achieved and the respective exemplary embodiments may be executed inde-
pendently from each other or together executed through an association relationship.

Hereinafter, embodiments of the invention are described with reference to ac-
companying drawings.

FIG. 1a is a cross-sectional view of an organic light emitting display including a
desiccant according to embodiments of the invention. Referring to FIG. la, an organic
light emitting display 100A includes a lower substrate 110A, a thin film transistor
120A, an organic light emitting element 140A, an encapsulation unit 150A, a spacer
160A, a desiccant 180A, an adhesive member 170A, a color filter 190A, a black matrix
195A, and an upper substrate 115A.

FIG. 1a illustrates a single pixel region including a single red subpixel region A, a
single green subpixel region B, and a single blue subpixel region C. However, it should
be appreciated that the organic light emitting display includes a plurality of pixel
regions in a matrix form and the arrangement of the subpixel regions may vary among
the pixel regions of the organic light emitting display. For instance, some pixel regions
may have different set of subpixel regions from other pixel regions. Also, a subpixel
region may be shared among a plurality of adjacent pixels.

The lower substrate 110A is a substrate for supporting and protecting several
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elements of the organic light emitting display 100A. The lower substrate 110A may be
formed of an insulation material, for example, glass or plastic. However, the invention
is not limited thereto, and the lower substrate 110A may include various materials.

The lower substrate 110A may include a display region and a non-display region.
The display region is a region where an image is displayed, and refers to a region
including the pixels and subpixels (e.g., red subpixel region A, the green subpixel
region B, and the blue subpixel region C). The non-display region is a region where no
image is displayed, and refers to an edge region E.

The thin film transistor 120A is formed on the lower substrate 110A. The thin film
transistor 120A includes an active layer 121A, a gate electrode 122A, a source
electrode 123A, and a drain electrode 124A. The thin film transistor 120A is formed
for each subpixel region on the lower substrate 110A, and enables an independent
driving for each subpixel region. In this specification, a driving thin film transistor
120A is illustrated among various thin film transistors that may be included in the
organic light emitting display 100A for convenience of description. In addition, in this
specification, the thin film transistor 120A is described as a coplanar thin film
transistor. However, an inverted staggered thin film transistor may be used.

A buffer layer may be formed on the lower substrate 110A. The buffer layer may
prevent penetration of water or an impurity through the lower substrate 110A, and
flatten a surface of the lower substrate 110A. However, the buffer layer may not be
included, and may be employed depending on a type of the lower substrate 110A or a
type of the thin film transistor 120A used in the organic light emitting display 100A.

The active layer 121A is formed on the lower substrate 110A. A gate insulating film
132A is formed on the active layer 121A to insulate the active layer 121A from the
gate electrode 122A. As illustrated in FIG. 1a, the gate insulating film 132A may be
formed only on the active layer 121A, and may be formed over the entire lower
substrate 110A.

The gate electrode 122A is formed on the gate insulating film 132A.

An interlayer insulating film 131A is formed on the gate electrode 122A. The in-
terlayer insulating film 131A is formed to have a contact hole that opens a portion of
the active layer 121A.

The source electrode 123A and the drain electrode 124 A are formed on the interlayer
insulating film 131A. Each of the source electrode 123A and the drain electrode 124A
is electrically connected to the active layer 121 A through the contact hole formed in
the interlayer insulating film 131A.

A passivation film may be formed on the source electrode 123A and the drain
electrode 124A. When the passivation film is formed, the passivation film may be

formed to include a contact hole exposing the source electrode 123A or the drain
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electrode 124A.

An over coating layer 133A that flattens a top of the lower substrate 110A is formed
on the source electrode 123A and the drain electrode 124A. The over coating layer
133A is formed to have a contact hole that opens a portion of the source electrode
123A.

An anode 141A is formed on the over coating layer 133A. The anode 141A is
connected to the source electrode 123A of the thin film transistor 120A through the
contact hole formed in the over coating layer 133A. The anode 141A supplies a
positive hole and thus, is formed using a conductive material having a high work
function. As illustrated in FIG. 1a, when the organic light emitting display 100A is a
top emission type organic light emitting display, the anode 141A includes a reflective
layer 142A formed below a transparent conductive layer 143A to discharge light
emitted from an organic emission layer 144A to a top of the organic light emitting
display 100A.

The anode 141A is separately formed for each subpixel region, and is electrically
connected to a separate thin film transistor 120A. Thus, each subpixel region may be
individually driven.

A bank layer 134A is formed on the over coating layer 133A. The bank layer 134A is
disposed between adjacent subpixel regions to divide the adjacent subpixel regions.

The organic light emitting display 100A is described as using the white organic
emission layer 144A and the color filter 190A. The organic emission layer 144A
emitting white light is formed on the anode 141A. The organic emission layers 144A is
illustrated as being formed continuously in the red subpixel region A, the green
subpixel region B and the blue subpixel region C, and connected to one another for
convenience of description. However, it should be noted that the organic emission
layers 144A needs not be formed as such and may be separately formed in the red
subpixel region A, the green subpixel region B, and the blue subpixel region C.

A cathode 145A is formed on the organic emission layer 144A. The cathode 145A is
connected to a separate voltage wire to apply the same voltage to all subpixel regions.
The cathode 145A supplies an electron and thus, is formed using a material having a
high electrical conductivity and a low work function. As illustrated in FIG. 1a, when
the organic light emitting display 100A is a top emission type organic light emitting
display, the cathode 145A may be thinly formed to have a thickness less than or equal
to a predetermined thickness (for example, 200A) so that light emitted from the
organic emission layer 144 A penetrates into the top of the organic light emitting
display 100A.

The organic light emitting element 140A includes the anode 141A, the organic
emission layer 144A, and the cathode 145A, and is driven such that a hole supplied
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from the anode 141A and an electron supplied from the cathode 145A combine in the
organic emission layer 144A to emit light.

The encapsulation unit 150A is formed on the organic light emitting element 140A as
a sealing member that covers the organic light emitting element 140A. The encap-
sulation unit 150A may protect internal elements of the organic light emitting display
100A such as the thin film transistor 120A and the organic light emitting element 140A
from water, oxygen, an impact, and the like from the outside. As the encapsulation unit
150A, an inorganic and/or organic thin film may be used. For instance, the encap-
sulation unit 150A may be formed by alternately stacking an organic thin film(s) and
an inorganic thin film(s).

The upper substrate 115A is a substrate for supporting and protecting several
elements of the organic light emitting display 100A, and is disposed to face the lower
substrate 110A.

The black matrix 195A is formed on the upper substrate 115A. The black matrix
195A is formed on a boundary of the subpixel region. The black matrix 195A may be
formed using chrome (Cr) or other opaque metal films, and may be formed using a
resin.

The color filter 190A is formed on the upper substrate 115A. The color filter 190A
may be formed for each subpixel region on the upper substrate 115A, and includes a
red color filter 191A formed in the red subpixel region A, a green color filter 192A
formed in the green subpixel region B, and a blue color filter 193A formed in the blue
subpixel region C. Thus, white light emitted by the organic emission layer 144A that
emits white light is converted to red light by passing through the red color filter 191A
formed in the red subpixel region A, is converted to green light by passing through the
green color filter 192A formed in the green subpixel region B, and is converted to blue
light by passing through the blue color filter 193A formed in the blue subpixel region
C.

The spacer 160A is formed on the upper substrate 115A where the color filter 190A
is formed. The spacer 160A is employed to form a space between the upper substrate
115A and the lower substrate 110A for holding desiccant 180A. The distance between
the upper substrate 115A and the lower substrate 110A, known as the "cell gap," refers
to a minimum distance among distances between an element formed on the upper
substrate 115A and an element formed on the lower substrate 110A. The constituent
material and the shape of the spacer 160A are not limited. The spacer 160A may be
formed in various shapes such as a shape of a ball and/or a shape of a pillar. The spacer
160A may be formed using a transparent insulation material and/or an opaque in-
sulation material. The spacer 160A may affect the display capability (e.g., aperture
ratio, light output efficiency, etc.) of the organic light emitting display 100A depending
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on the shape, size and/or the constituent material of the spacer 160A. Accordingly, the
spacer 160A may be positioned to overlap with the black matrix 195A.

As described above, the thin film transistor 120A, the organic light emitting element
140A and the encapsulation unit 150A are formed on the lower substrate 110A. Also,
the black matrix 195A, the color filter 190A and the spacer 160A are formed on the
upper substrate 115A. The lower substrate 110A and the upper substrate 115A are
attached together. The lower substrate 110A and the upper substrate 115A may be
attached together by various methods. In way of an example, the lower substrate 110A
and the upper substrate 115A may be attached by a vacuum bonding scheme within a
vacuum chamber. When the lower substrate 110A and the upper substrate 115A are
attached together, the spacer 160A can be used to align the lower substrate 11A and the
upper substrate 115A. The spacer 160A overlaps the black matrix 195A on a side of
the upper substrate 115A, and overlaps the bank layer 134A of the lower substrate
110A, and comes into contact with the encapsulation unit 150A when the upper
substrate 115A and the lower substrate 110A are joined.

The adhesive member 170A is used to attach the upper substrate 115A and the lower
substrate 110A to each other. The adhesive member 170A is formed in the edge region
E of the upper substrate 115A and the lower substrate 110A to maintain a state in
which the upper substrate 115A and the lower substrate 110A are bonded together in a
vacuum. The adhesive member 170A may be formed using a glass frit.

The desiccant 180A 1is disposed in a separation space between the upper substrate
115A and the lower substrate 110A. When the separation space between the upper
substrate 115A and the lower substrate 110A is not filled with the desiccant 180A, the
organic light emitting display 100A may be vulnerable to water and oxygen pen-
etrating from the outside of the organic light emitting display 100A. For example, the
organic light emitting display 100A is much more vulnerable to water and oxygen pen-
etrating from the outside of the organic light emitting display 100A when the
separation space between the upper substrate 115A and the lower substrate 110A is
empty or filled with a gas such as nitrogen (N2). Accordingly, in the organic light
emitting display 100A according to embodiments of the invention, the separation space
between the upper substrate 115A and the lower substrate 110A formed by the spacer
160A is filled with a desiccant 180A that inhibits penetration of water and oxygen.

The desiccant 180A includes a material that absorbs water, or hinders water and
oxygen from proceeding. The desiccant 180A may absorb water, or hinder water from
proceeding by chemically reacting with water penetrating from the outside of the
organic light emitting display 100A, and may inhibit physical penetration of water pen-
etrating from the outside of the organic light emitting display 100A. The desiccant

180A may correspond to a type of alcohol. In particular, a compound including carbon
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(C), hydrogen (H), and a hydroxyl group (OH) may be used. For example, the
desiccant 180A may correspond to glycerine. In this specification, description is made
on the assumption that the desiccant 180A corresponds to glycerine. However, the
desiccant 180A is not limited to glycerine, and may include a material capable of
absorbing water or hindering water from proceeding by chemically reacting with water
penetrating from the outside of the organic light emitting display 100A. Examples of
the desiccant 180A may include at least one of glycerol, 1,2-propanediol, trimethy-
lopropane, triethanolamine, ethylene glycol, 1,3-propanediol, 1,4-butanediol,
1,8-octanediol, 1,2-butanediol, 2,3-butanediol, 1,2-pentanediol, etohexadiol, p-
methane-3,8-diol, and 2-methyl-2.,4-pentanediol.

The desiccant 180A in a liquid state fills the separation space between the upper
substrate 115A and the lower substrate 110A, in particular, fills a space between the
encapsulation unit 150A and the adhesive member 170A. For example, when glycerine
is used as the desiccant 180A, glycerin in a liquid state is injected into the separation
space between the upper substrate 115A and the lower substrate 110A to fill the
separation space between the upper substrate 115A and the lower substrate 110A. The
desiccant 180A may be in a gelled state. For example, when glycerine is used as the
desiccant 180A, and glycerine is hardened using a hardener and the like after the
separation space between the upper substrate 115A and the lower substrate 110A is
filled with glycerine in a liquid state, the separation space between the upper substrate
115A and the lower substrate 110A may be filled with the desiccant 180A in a gelled
state.

Further, the desiccant 180A may be formed of a material having substantially the
same refractive index as a refractive index of the upper substrate 115A to enhance
visibility. That is, the difference between the refractive indices of the material forming
the upper substrate 115A and the material for forming the desiccant 180A may be
equal to or less than 0.5. For instance, the refractive index of the upper substrate 115A
and the material forming the desiccant 180A may be about 1.5.

FIG. 1b is an enlarged view of an area X of FIG. la. Referring to FIG. 1b, the spacer
160A has a height to maintain a cell gap sufficient to hold desiccant 180A between the
upper substrate 115A and the lower substrate 110A. For example, the spacer 160A
may have a height less than equal to about 20 ym. In addition, a surface of the encap-
sulation unit 150A coming into contact with the spacer 160A is flat.

Employing the spacer 160A as described in the embodiments of the present
disclosure provides several advantages over the conventional organic light element
using a face seal scheme. When a face seal scheme is used as a scheme of bonding the
upper substrate and the lower substrate together, the face seal is formed a UV curable

material or a thermosetting material. The face seal generally requires a thickness of
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about 100 um to bond the upper substrate and the lower substrate together and to obtain
stable encapsulation. This results in a large cell gap between the upper substrate and
the lower substrate, which degrades the optical performance of the organic light
emitting display. In the organic light emitting display 100A, however, the spacer 160A
is used to create a space to hold the desiccant 180A between the lower substrate 110A
and the upper substrate 115A, and the substrates are attached together in vacuum. In
this way, the cell gap between the lower substrate 110A and the upper substrate 115A
can be significantly reduced while providing comparable or even improved encap-
sulation functionality as that of the organic light emitting display employing the face
seal scheme. Further, the reduction of the cell gap leads to improved optical per-
formance of the organic light emitting display 100A.

FIG. 1c is an enlarged view of an area Y of FIG. 1A. Referring to FIG. 1c, de-
scription is made on the assumption that the encapsulation unit 150A includes a
structure in which inorganic layers 151A, 153A, and 155A corresponding to inorganic
thin films and organic layers 152A and 154A corresponding to organic thin films are
alternately stacked a plurality of times to more simply describe the desiccant 180A
according to embodiments of the invention.

The encapsulation unit 150A and the adhesive member 170A are separated from each
other, and the desiccant 180A fills a separation space between the encapsulation unit
150A and the adhesive member 170A. The encapsulation unit 150A is a thin film en-
capsulation unit, and includes a structure in which the inorganic layers 151A, 153A,
and 155A and the organic layers 152A and 154A are alternately stacked. Since the
inorganic layers 151A, 153A, and 155A are relatively excellent in a encapsulating
effect when compared to the organic layers 152A and 154A, the inorganic layers 151A
and 155A are disposed on a lowermost layer and an uppermost layer of the encap-
sulation unit 150A, respectively. FIG. 1c illustrates that the encapsulation unit 150A
includes a structure in which the inorganic layers 151A, 153A, and 155A and the
organic layers 152A and 154A are alternately stacked for convenience of description.
However, the invention is not limited thereto, and the number of times at which the
inorganic layers 151A, 153A, and 155A and the organic layers 152A and 154A are al-
ternately stacked may be variously changed.

Water and oxygen may penetrate the organic light emitting display 100A from the
outside of the organic light emitting display, particularly, from a top, a bottom, and a
side of the organic light emitting display. Various elements capable of blocking water
and oxygen are disposed at the top and the bottom of the organic light emitting display.
In particular, the encapsulation unit is disposed at a top of the organic emission layer
and thus, water and oxygen are relatively easily blocked. However, the adhesive

member into which water and oxygen relatively easily penetrate is positioned at the



12

WO 2014/104766 PCT/KR2013/012230

[80]

[81]

[82]

[83]

[84]

[85]

side of the organic light emitting display, and water and oxygen may relatively easily
penetrate the organic light emitting display from the side of the organic light emitting
display through an attaching space between the over coating layer and an end of the
encapsulation unit formed on the side of the organic light emitting display. While ad-
ditional organic/inorganic layers can be used to reduce the permeation of water and
oxygen from the side of the organic light emitting display, each addition of layers in-
evitably leads to increase in the cell gap, which in turn causes degradation of optical
performance (e.g. light output efficiency, viewing angle, etc.) of the organic light
emitting display. Also, the addition of organic/inorganic layers will increase the length
of the encapsulation unit towards the edge region, and results in larger bezel area.

In the organic light emitting display 100A according to embodiments of the
invention, it is possible to minimize water and oxygen that may penetrate the organic
light emitting display 100A from the outside of the organic light emitting display
100A, in particular, from the side of the organic light emitting display 100A by
employing the desiccant 180A which fills the separation space between the encap-
sulation unit 150A and the adhesive member 170A. In addition, the number of times at
which the organic layers 152A and 154A and the inorganic layers 151A, 153A, and
155A of the encapsulation unit 150A are alternately stacked may be decreased by
filling the separation space between the encapsulation unit 150A and the adhesive
member 170A with the desiccant 180A. Thus, the bezel area may be decreased when
compared to a case of using the face seal scheme.

A polarizing film may be disposed on the upper substrate 115A. The polarizing film
may enhance a feature of straightness of light emitted from the organic emission layer
144A to prevent scattering or interference, and enhance a feeling of color. Further, the
polarizing film may selectively transmit external light, and prevent reflection of
external light to enhance visibility of the organic light emitting display 100A.

FIG. 1d is a cross-sectional view of an organic light emitting display including a
white subpixel region according to embodiments of the invention. FIG. 1d has sub-
stantially the same configuration except that a white subpixel region D is added when
compared to FIG. 1a and thus, repeated description is omitted.

A lower substrate 110B includes a pixel region including a red subpixel region A, a
green subpixel region B, a blue subpixel region C, and the white subpixel region D.

The white subpixel region D is a region for emitting white light and thus, a color
filter 190B is not formed in the white subpixel region D on the lower substrate 110B.
Therefore, a desiccant 180B other than a color filter is disposed in a region on an upper
substrate 115B corresponding to the white subpixel region D unlike the red subpixel
region A, the green subpixel region B, and the blue subpixel region C.

Although not illustrated in FIG. 1d, a transparent resin layer may be formed on the
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upper substrate 115B corresponding to the white subpixel region D. Since the white
subpixel region D is a region for emitting white light, a transparent resin for
transmitting white light emitted from an organic emission layer 144B to the outside of
an organic light emitting display 100B may be formed on the upper substrate 115B
corresponding to the white subpixel region D.

FIG. le is a cross-sectional view corresponding to a case in which an organic light
emitting display according to embodiments of the invention is a transparent organic
light emitting display. FIG. le illustrates a single subpixel region for convenience of
description, and the subpixel region illustrated in FIG. 1e may correspond to one of the
red subpixel region A, the green subpixel region B, and the blue subpixel region C.

Referring to FIG. le, the subpixel region includes an emissive area EA and a
transmissive area TA. The emissive area EA refers to an area in which an actual image
is displayed, and the transmissive area TA refers to an area transmitting external light.
Therefore, when an organic light emitting display 100C is not driven, a user may view
a background, that is, an object behind a display through the transmissive area TA.
When the organic light emitting display 100C is driven, a user may simultaneously
view an image of the emissive area EA and a background through the transmissive area
TA. An area ratio of the emissive area EA to the transmissive area TA in the subpixel
region may be variously set in view of visibility and a transmittance.

A thin film transistor 120C is formed in the emissive area EA of each subpixel
region. The transmissive area TA of each subpixel region is an area transmitting
external light. Therefore, when the thin film transistor 120C is formed in the
transmissive area TA, a transmittance decreases and thus, it is difficult to view an
external image. Therefore, the thin film transistor 120C is formed in the emissive area
EA as illustrated in FIG. le.

An anode 141C is formed in the emissive area EA. Since the transparent conductive
layer 143C is transparent, a decrease in a transmittance is small when the transparent
conductive layer 143C overlaps a portion of the transmissive area TA. However, when
a reflective layer 142C overlaps a portion of the transmissive area TA, a transmittance
of the transmissive area TA significantly decreases. Therefore, the anode 141C is
formed in the emissive area EA.

A bank layer 134C is formed on an over coating layer 133C. The bank layer 134C
divides the emissive area EA and the transmissive area TA in an adjacent subpixel
region and a single subpixel region, and is disposed between the emissive area EA and
the transmissive area TA in the adjacent subpixel region and the single subpixel region.

An organic emission layer 144C is formed in the emissive area EA. FIG. le il-
lustrates that the organic emission layer 144C is formed in the emissive area EA.

However, since the organic emission layer 144C is substantially transparent in a non-
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emissive state, the organic emission layer 144C may be formed in both the emissive
area EA and the transmissive area TA for convenience of a process.

A cathode 145C is formed in the emissive area EA. FIG. le illustrates that the
cathode 145C is formed in the emissive area EA. However, even though a trans-
mittance decreases in the transmissive area TA, the cathode 145C may be formed in
both the emissive area EA and the transmissive area TA for convenience of a process.

An encapsulation unit 150C is formed on an organic light emitting element 140C as a
sealing member that covers the organic light emitting element 140C, and the encap-
sulation unit 150C directly comes into contact with the over coating layer 133C in the
transmissive area TA. Referring to FIG. le, since the organic light emitting element
140C is formed in the emissive area EA, an area in the transmissive area TA corre-
sponding to an area where the organic light emitting element 140C is formed is filled
with the encapsulation unit 150C.

A black matrix 195C is formed on an upper substrate 115C. The black matrix 195C
is formed on a boundary of a subpixel region, and a boundary of the emissive area EA
and the transmissive area TA in the subpixel region.

A color filter 190C is formed in the emissive area EA. The transmissive area TA is
an area transmitting external light of the organic light emitting display 100C rather
than an area emitting light of a predetermined color. Thus, when the color filter 190C
is disposed in the transmissive area TA, a color of external light may be converted to a
color displayed by the color filter 190C. Therefore, the color filter 190C may be
formed in the emissive area EA, and may not be formed in the transmissive area TA.

A desiccant 180B other than the color filter 190B is disposed in the transmissive area
TA of the upper substrate 115C where the color filter 190C is not formed. A
transparent resin layer may be formed on the upper substrate 115B corresponding to
the white subpixel region D.

FIG. 2a a conceptual diagram illustrating an organic light emitting display including
a medium layer for a refractive index matching according to embodiments of the
invention. Referring to FIG. 2a, an organic light emitting display 200 includes a lower
substrate 210, a thin film transistor 220, an organic light emitting element 240, an en-
capsulation unit 250, a spacer 260, a medium layer 280, an adhesive member 270, a
color filter 290, a black matrix 295, and an upper substrate 215. FIG. 2a is different
from FIG. la in that the medium layer 280 for a refractive index matching is used, and
other configurations are substantially the same and thus, repeated description is
omitted. The thin film transistor 220 and the organic light emitting element 240 are
conceptually illustrated in FIG. 2a, and substantially the same as the thin film transistor
120A and the organic light emitting element 140A of FIG. 1la.

The upper substrate 215 may include a material having a refractive index of about
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1.5. For example, the upper substrate 215 may include glass having a refractive index
of about 1.5. In addition, when the upper substrate 215 includes plastic, a plastic
material having a refractive index of about 1.5 may be selected as the plastic.

The color filter 290 may have substantially the same refractive index as a refractive
index of the upper substrate 215 to minimize distortion of light on the inside of the
organic light emitting display 200. For example, a refractive index of the color filter
290 may be about 1.5. In this specification, substantially the same refractive index
includes a case in which a property of light passing through a medium is unchanged
due to a difference in a refractive index even though a refractive index is not precisely
the same in addition to a case in which a refractive index is precisely the same.

A separation space of the upper substrate 215 and the lower substrate 210 is filled
with the medium layer 280. The medium layer 280 fills the separation space of the
upper substrate 215 and the lower substrate 210 to minimize distortion on the inside of
the organic light emitting display 200 of light emitted from the organic light emitting
element 240, and enhance visibility of the organic light emitting display 200. The
separation space of the upper substrate 215 and the lower substrate 210 refers to a
space formed between an element formed on the upper substrate 215 and an element
formed on the lower substrate 210 facing the element formed on the upper substrate
215, and refers to a space formed by the color filter 290, the encapsulation unit 250,
and the adhesive member 270 with reference to FIG. 2a.

The medium layer 280 is disposed between the upper substrate 215 and the lower
substrate 210 to match refractive indexes between elements formed on the upper
substrate 215, on the lower substrate 210, and between the upper substrate 215 and the
lower substrate 210.

FIG. 2b is conceptual diagrams illustrating a refractive index matching of an organic
light emitting display according to embodiments of the invention. A graph (a) of FIG.
2b illustrates a case in which light travels from a medium having an refractive index nl
to a medium having an refractive index n2, and the refractive index n1 is greater than
the refractive index n2, and a graph (b) of FIG. 2b illustrates a case in which light
travels from a medium having an refractive index n3 to a medium having an refractive
index n4, and the refractive index n3 is substantially the same as the refractive index
n4.

Referring to the graph (a) of FIG. 2b, when light travels from a medium having a
high refractive index to a medium having a low refractive index, incident light is
refracted on a boundary surface between the mediums, or light of the incident light
having an incidence angle greater than a critical angle fails to pass through the
boundary surface between the mediums, and is reflected. That is, when light travels

from a medium having a high refractive index to a medium having a low refractive
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index, incident light may be distorted by refraction or reflection.

However, when light travels to the same medium as illustrated in the graph (b) of
FIG. 2b, a distortion of light such as refraction or reflection does not occur on the
boundary surface between the mediums, and light passes through the boundary surface
between the mediums. For example, the medium having the refractive index n3 and the
medium having the refractive index n4 may correspond to an upper substrate, a color
filter, and a medium layer. Therefore, when light passes through mediums having
different refractive indexes, it is preferable that refractive indexes of mediums disposed
in a direction in which light travels be the same to minimize a distortion of light such
as refraction or reflection that may occur on a boundary surface between mediums.

Referring to FIG. 2a, since the organic light emitting display 200 is a top emission
type organic light emitting display, refractive indexes of elements disposed on an
upper side of the organic light emitting display 200 are substantially the same to
minimize interference due to external light from the outside, that is, to enhance
visibility of the organic light emitting display 200. The medium layer 280 of the
organic light emitting display 200 according to embodiments of the invention may
have substantially the same refractive index as a refractive index of the upper substrate
215 to enhance visibility. A refractive index of the medium layer 280 may be about 1.5
which is substantially the same as a refractive index of the upper substrate 215. For
example, at least one of glycerol, 1,2-propanediol, glycerine, trimethylopropane, tri-
ethanolamine, ethylene glycol, 1,3-propanediol, 1,4-butanediol, 1,8-octanediol,
1,2-butanediol, 2,3-butanediol, 1,2-pentanediol, etohexadiol, p-methane-3,8-diol, and
2-methyl-2,4-pentanediol may be included. Thus, in the organic light emitting display
200 according to embodiments of the invention, the medium layer 280 has sub-
stantially the same refractive index as the refractive index of the upper substrate 215,
and the refractive index of the color filter 290 which has substantially the same re-
fractive index as the refractive index of the upper substrate 215. Accordingly, visibility
may be enhanced.

The medium layer 280 is formed of a material that inhibits permeation of gas and
water molecules to the organic light emitting element similar to that of the desiccant
180A described in reference to FIG. la.

FIGS. 3a and 3b are conceptual diagrams illustrating an organic light emitting
display for enhancing a viewing angle according to embodiments of the invention.
FIG. 3a illustrates a case in which a face seal 385A is formed in a space between color
filters 392A and 393A formed on an upper substrate and an anode 341 A formed on a
lower substrate, and FIG. 3b illustrates a case in which an upper substrate and a lower
substrate are bonded together in a vacuum, and a spacer 360B and a desiccant 380B are

disposed in a space between color filters 392B and 393B formed on the upper substrate
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and an anode 341B formed on the lower substrate as an organic light emitting display
according to embodiments of the invention.

As described above, when a face seal scheme is used as a scheme of bonding the
upper substrate and the lower substrate together, a face seal 385A may include a UV
curable material or a thermosetting material. Since the face seal 385A is formed to
have a thickness of about 100 um to stably bond the upper substrate and the lower
substrate together, a thickness of the face seal 385A corresponding to a size of a cell
gap is about 100 pm.

On the other hand, an organic light emitting display according to embodiments of the
invention uses the spacer 360B and the desiccant 380B together with a vacuum
bonding scheme. Thus, a cell gap decreases to about 20 xm or less. Here, when a
viewing angle is defined as 0, tan O is a value obtained by dividing 1/2 of a width of
black matrices 395A and 395B by a cell gap. Therefore, on the assumption that widths
of the black matrices 395A and 395B are the same in FIGS. 3a and 3b, a viewing angle
decreases as a size of a cell gap increases, and a viewing angle increases as a size of a
cell gap decreases. Thus, when the organic light emitting display according to em-
bodiments of the invention illustrated in FIG. 3b is used rather than using the face seal
385A as illustrated in FIG. 3a, a size of a cell gap is small and thus, a viewing angle
increases. In addition, in an organic light emitting display according to embodiments of
the invention, a viewing angle is increased by decreasing a size of a cell gap.
Therefore, a width of the black matrix 395A may decrease and thus, an aperture ratio is
enhanced to realize a high resolution display.

FIG. 4 is a flowchart illustrating a method of manufacturing an organic light emitting
display according to embodiments of the invention. FIGS. 5a to 5g are cross-sectional
views for each process illustrating a method of manufacturing an organic light emitting
display according to embodiments of the invention.

In S40, an organic light emitting element and an encapsulation unit are formed on a
lower substrate. To more specifically describe a process of forming the organic light
emitting element and the encapsulation unit on the lower substrate, FIG. 5a is referred
to.

Referring to FIG. 5a, a thin film transistor 520 is formed for each subpixel region of
a lower substrate 510, and an organic light emitting element 540 is formed on the thin
film transistor 520. After the thin film transistor 520 and the organic light emitting
element 540 are formed, an encapsulation unit 550 for covering the thin film transistor
520 and the organic light emitting element 540 is formed. Forming of the thin film
transistor 520, the organic light emitting element 540, and the encapsulation unit 550 is
substantially the same as forming of the thin film transistor 120A, the organic light

emitting element 140A, and the encapsulation unit 150A described with reference to
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FIG. la. Thus, repeated description is omitted.

Subsequently, a color filter is formed on the upper substrate in S41. To more
specifically describe a process of forming the color filter on the upper substrate, FIGS.
5b to 5f are referred to.

Referring to FIGS. 5b to 5f, a black matrix 595 is formed in a boundary region of
each subpixel region of an upper substrate 515 (see FIG. 5b), and a color filter 590 is
formed in each subpixel region using the black matrix 595 as a boundary. Forming of
the color filter 590 includes forming a red color filter 591 in a red subpixel region A
(see FIG. 5c), forming a green color filter 592 in a green subpixel region B (see FIG.
5d), and forming a blue color filter 593 in a blue subpixel region C (see FIG. 5e).
FIGS. 5b to Se illustrates that the color filter 590 is formed in order of the red color
filter 591, the green color filter 592, and the blue color filter 593 for convenience of
description. However, the invention is not limited thereto, and the color filter 590 may
be formed in various orders. Forming of the black matrix 595 and the color filter 590 is
substantially the same as forming of the black matrix 195A and the color filter 190A
described with reference to FIG. 1a. Thus, repeated description is omitted.

Subsequently, a spacer 560 may be formed on the upper substrate 515 where the
color filter 590 is formed (see FIG. 5f). In this specification, the spacer 560 is formed
on the upper substrate 515 for convenience of description. However, the spacer 560
may be formed on the lower substrate 510. Forming of the spacer 560 is substantially
the same as forming of the spacer 160A described with reference to FIG. 1a. Thus,
repeated description is omitted.

Subsequently, a medium layer is inserted between the lower substrate and the upper
substrate in S42, and the lower substrate and the upper substrate are bonded together in
a vacuum in S43. To more specifically describe inserting the medium layer between
the lower substrate and the upper substrate, and bonding the lower substrate and the
upper substrate together in a vacuum, FIG. 5g is referred to.

Referring to FIG. 5g, a desiccant 580 may be injected to fill a separation space
between the lower substrate 510 and the upper substrate 5135, and the desiccant 580
may fill a separation space between an adhesive member 570 and the encapsulation
unit 550. When the lower substrate 510 and the upper substrate 515 are bonded
together, the lower substrate 510 and the upper substrate 515 may be stuck to each
other using the adhesive member 570 formed in an edge region E of the lower
substrate 510 and the upper substrate 515. Bonding of the lower substrate 510 and the
upper substrate 515 is substantially the same as bonding of the lower substrate 110A
and the upper substrate 115A described with reference to FIG. 1a. Thus, repeated de-
scription is omitted.

Hereinafter, various characteristic of the organic light emitting display including a
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desiccant according to an embodiment of the invention will be described.

According to another characteristic of the present invention, the encapsulation unit
corresponds to an inorganic thin film or a structure in which an organic thin film and
an inorganic thin film are stacked.

According to still another characteristic of the present invention, the organic light
emitting display further includes an adhesive member attaching the lower substrate and
the upper substrate to each other.

According to still another characteristic of the present invention, the encapsulation
unit and the adhesive member are separated from each other, and the desiccant fills a
separation space between the encapsulation unit and the adhesive member.

According to still another characteristic of the present invention, the desiccant fills a
separation space between the lower substrate and the upper substrate.

According to still another characteristic of the present invention, the organic light
emitting display further includes a color filter formed in a portion of the upper
substrate.

According to still another characteristic of the present invention, the color filter
comes into contact with the spacer, and is formed to be separated from the encap-
sulation unit.

According to still another characteristic of the present invention, the lower substrate
and the upper substrate are bonded together in a vacuum bonding scheme.

Hereinafter, various characteristic of the organic light emitting display including a
medium layer for a refractive index matching according to an embodiment of the
invention will be described.

According to another characteristic of the present invention, the medium layer
inhibits penetration of water.

According to still another characteristic of the present invention, the medium layer
fills a space formed between the lower substrate and the upper substrate.

According to still another characteristic of the present invention, the medium layer
corresponds to a desiccant of a type of alcohol.

According to still another characteristic of the present invention, the desiccant of a
type of alcohol corresponds to glycerin.

According to still another characteristic of the present invention, the organic light
emitting display further includes an adhesive member attaching the lower substrate and
the upper substrate to each other.

According to still another characteristic of the present invention, the lower substrate
and the upper substrate are a glass substrate or a flexible substrate.

According to still another characteristic of the present invention, the organic light

emitting display further includes a black matrix formed at a position corresponding to
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the spacer on the upper substrate; and a color filter formed at a position corresponding
to the organic light emitting element on the upper substrate.

According to still another characteristic of the present invention, a refractive index of
the color filter is substantially the same as a refractive index of the upper substrate.

Hereinafter, various characteristics of the organic light emitting display for
enhancing visibility according to embodiments of the invention will be described.

According to another characteristic of the present invention, the organic light
emitting display further includes a desiccant formed between the lower substrate and
the upper substrate to inhibit penetration of water.

According to still another characteristic of the present invention, the desiccant cor-
responds to a desiccant of a type of alcohol.

According to still another characteristic of the present invention, the desiccant is in a
gelled state or a liquid state.

According to still another characteristic of the present invention, the spacer is formed
on a surface of the upper substrate, and comes into contact with the encapsulation unit.
According to still another characteristic of the present invention, further includes a

black matrix formed at a position corresponding to the spacer on the upper substrate.
The exemplary embodiments of the present invention have been described in more
detail with reference to the accompanying drawings, but the present invention is not
limited to the exemplary embodiments. It will be apparent to those skilled in the art
that various modifications can be made without departing from the technical sprit of
the invention. Accordingly, the exemplary embodiments disclosed in the present
invention are used not to limit but to describe the technical spirit of the present
invention, and the technical spirit of the present invention is not limited to the
exemplary embodiments. Therefore, the exemplary embodiments described above are
considered in all respects to be illustrative and not restrictive. The protection scope of
the present invention must be interpreted by the appended claims and it should be in-
terpreted that all technical spirits within a scope equivalent thereto are included in the

appended claims of the present invention.
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Claims
An organic light emitting display, comprising:
a lower substrate including a plurality of subpixel regions;
a thin film transistor formed on the lower substrate;
an organic light emitting element formed on the thin film transistor;
an encapsulation unit for covering the organic light emitting element;
a spacer formed on the encapsulation unit;
an upper substrate disposed to face the lower substrate; and
a desiccant between the lower substrate and the upper substrate.
The organic light emitting display according to claim 1, wherein the en-
capsulation unit corresponds to an inorganic thin film or a structure in
which an organic thin film and an inorganic thin film are stacked.
The organic light emitting display according to claim 1, further
comprising:
an adhesive member attaching the lower substrate and the upper
substrate to each other.
The organic light emitting display according to claim 3,
wherein the encapsulation unit and the adhesive member are separated
from each other, and
the desiccant fills a separation space between the encapsulation unit
and the adhesive member.
The organic light emitting display according to claim 1, wherein the
desiccant fills a separation space between the lower substrate and the
upper substrate.
The organic light emitting display according to claim 1, further
comprising:
a color filter formed in a portion of the upper substrate.
The organic light emitting display according to claim 6, wherein the
color filter comes into contact with the spacer, and is formed to be
separated from the encapsulation unit.
The organic light emitting display according to claim 1, wherein the
lower substrate and the upper substrate are bonded together in a
vacuum bonding scheme.
An organic light emitting display, comprising:
a lower substrate on which an organic light emitting element and an en-
capsulation unit for covering the organic light emitting element are

formed;



WO 2014/104766

[Claim 10]

[Claim 11]

[Claim 12]

[Claim 13]

[Claim 14]

[Claim 15]

[Claim 16]

[Claim 17]

[Claim 18]

22
PCT/KR2013/012230

an upper substrate on which a color filter is formed;

a spacer disposed between the lower substrate and the upper substrate;
and

a medium layer positioned between the lower substrate and the upper
substrate, and having substantially the same refractive index as a re-
fractive index of the upper substrate.

The organic light emitting display according to claim 9, wherein the
medium layer inhibits penetration of water.

The organic light emitting display according to claim 9, wherein the
medium layer fills a space formed between the lower substrate and the
upper substrate.

The organic light emitting display according to claim 9, wherein the
medium layer corresponds to a desiccant of a type of alcohol.

The organic light emitting display according to claim 12, wherein the
desiccant of the type of alcohol corresponds to glycerin.

The organic light emitting display according to claim 9, further
comprising:

an adhesive member attaching the lower substrate and the upper
substrate to each other.

The organic light emitting display according to claim 9, wherein the
lower substrate and the upper substrate are a glass substrate or a
flexible substrate.

The organic light emitting display according to claim 9, further
comprising:

a black matrix formed at a position corresponding to the spacer on the
upper substrate; and

a color filter formed at a position corresponding to the organic light
emitting element on the upper substrate.

The organic light emitting display according to claim 16, wherein a re-
fractive index of the color filter is substantially the same as a refractive
index of the upper substrate.

An organic light emitting display, comprising:

a lower substrate on which a thin film transistor and an organic light
emitting element are formed;

an encapsulation unit for covering the organic light emitting element
formed on the lower substrate;

an upper substrate disposed to face the lower substrate; and

a spacer disposed between the upper substrate and the lower substrate,
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[Claim 19]

[Claim 20]

[Claim 21]

[Claim 22]

[Claim 23]

[Claim 24]
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and maintaining a cell gap to enhance a viewing angle.

The organic light emitting display according to claim 18, further
comprising:

a desiccant formed between the lower substrate and the upper substrate
to inhibit penetration of water.

The organic light emitting display according to claim 19, wherein the
desiccant corresponds to a desiccant of a type of alcohol.

The organic light emitting display according to claim 19, wherein the
desiccant is in a gelled state or a liquid state.

The organic light emitting display according to claim 18, wherein the
spacer is formed on a surface of the upper substrate, and comes into
contact with the encapsulation unit.

The organic light emitting display according to claim 18, further
comprising:

a black matrix formed at a position corresponding to the spacer on the
upper substrate.

A method of manufacturing an organic light emitting display, the
method comprising:

forming an organic light emitting element and an encapsulation unit for
covering the organic light emitting element on a lower substrate;
forming a color filter on an upper substrate;

forming a spacer on the color filter;

injecting a desiccant between the lower substrate and the upper
substrate; and

bonding the lower substrate and the upper substrate together.
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[Fig. 4]

FORM ORGANIC LIGHT EMITTING ELEMENT
AND SEALING PORTION ON FIRST SUBSTRATE

!

FORM COLOR FILTER ON SECOND SUBSTRATE

!

INSERT MEDIUM LAYER BETWEEN FIRST
SUBSTRATE AND SECOND SUBSTRATE

!

BOND FIRST SUBSTRATE AND SECOND
SUBSTRATE TOGETHER IN VACUUM
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