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(57) ABSTRACT

A display substrate including an organic light emitting mem-
ber, an encapsulation substrate that is disposed to be opposite
to the display substrate, a sealant that is disposed between the
display substrate and the encapsulation substrate and bonds
the display substrate and the encapsulation substrate, and an
outer anti-moisture protective layer that covers the side sur-
face of the sealant are disclosed. In the organic light emitting
diode display according to the exemplary embodiment, mois-
ture penetrating into from the outside may be minimized with
an outer anti-moisture protective layer by forming a sealant
and a getter member in the organic light emitting diode dis-
play and forming the outer anti-moisture protective layer on
the side surface of the organic light emitting diode display,
and moisture penetration resistance may be improved by
blocking a small amount of moisture that passes through the
outer anti-moisture protective layer and penetrates into with a
getter member.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0119737 filed in the
Korean Intellectual Property Office on Oct. 26, 2012, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology relates generally to an
organic light emitting diode display.

[0004] 2. Description of the Related Technology

[0005] Generally, an organic light emitting diode display
includes a display substrate having an organic light emitting
diode, an encapsulation substrate that is disposed to be oppo-
site to the display substrate and protects the organic light
emitting diode display of the display substrate, and a sealant
that bonds and seals the display substrate and the encapsula-
tion substrate.

[0006] When moisture penetrates into an organic light
emitting layer, the organic light emitting diode display easily
deteriorates, and thus in order to prevent the problem, an
organic substrate or metal substrate, which has excellent
moisture blocking power, as the encapsulation substrate to
prevent moisture from penetrating into the surface thereof
and form a getter adjacent to the sealant, thereby blocking
moisture that penetrates into the sealant and flows there into.
[0007] However, even when the getter is formed, it is diffi-
cult for the getter to stand for along time when the sealant has
insufficient moisture penetration resistance, and in order to
have high moisture penetration resistance, the width of the
sealant needs to be wide, or the amount of the getter needs to
be large, and thus there is limitation in decreasing the width of
a bezel because an area for enhancing moisture penetration
resistance is greatly needed.

[0008] Further, when an anti-moisture protective layer is
formed on the front surface of an organic light emitting diode
display in order to improve moisture penetration resistance in
a large organic light emitting diode display, the vulnerable
parts are present in most cases due to deterioration in unifor-
mity of the anti-moisture protective layer, the presence of
defects, impurities in the chemical vapor deposition (CVD)
process and the like, and thus the process difficulty needs to
be high. In this case, the manufacturing process costs are
increased.

[0009] Theabove information disclosed in this background
section is only for enhancement of understanding of the back-
ground of the described technology and therefore it may
contain information that does not form the prior art that is
already known in this country to a person of ordinary skill in
the art.

SUMMARY

[0010] The described technology has been made in an
effort to provide an organic light emitting diode display hav-
ing advantages of improved moisture penetration resistance.
[0011] An exemplary embodiment provides an organic
light emitting diode display including: a display substrate
including an organic light emitting member; an encapsulation
substrate that is disposed to be opposite to the display sub-
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strate; a sealant that is disposed between the display substrate
and the encapsulation substrate and bonds the display sub-
strate and the encapsulation substrate; and an outer anti-
moisture protective layer that covers the side surface of the
sealant.

[0012] A getter member that is positioned adjacent to the
sealant and blocks outer moisture may be further included.

[0013] The outer anti-moisture protective layer may cover
the side surface of the encapsulation substrate.

[0014] The outer anti-moisture protective layer may be
formed along the side surface of the encapsulation substrate,
the sealant and the display substrate.

[0015] A step difference compensation sealant may be fur-
ther formed between the sealant and the outer anti-moisture
protective layer.

[0016] The sealant may be a linear sealant that is formed
between the display substrate and a periphery of the encap-
sulation substrate.

[0017] Aninner filler that fills an internal space surrounded
by the display substrate, the encapsulation substrate and the
sealant may be further included.

[0018] The sealant may be a surface sealant that fills an
internal space between the display substrate and the encap-
sulation substrate.

[0019] An inner anti-moisture protective layer that covers
an organic light emitting member of the display substrate may
be further included.

[0020] The inner anti-moisture protective layer may be
formed between the organic light emitting diode and the
sealant.

[0021] The getter that is dispersed in the sealant may be
further included.

[0022] The getter may include an organic complex com-
pound that includes aluminum.

[0023] The outer anti-moisture protective layer may
include an inorganic layer.

[0024] The inorganic layer may be any one selected from
metal oxide, metal nitride and metal carbide.

[0025] The outer anti-moisture protective layer may have a
thickness from about 10 nm to about 10 um.

[0026] According to the present embodiments, moisture
penetrating into from the outside may be minimized with an
outer anti-moisture protective layer by forming a sealant and
a getter member in the organic light emitting diode display
and forming the outer anti-moisture protective layer on a side
surface of the organic light emitting diode display, and mois-
ture penetration resistance may be improved by blocking a
small amount of moisture that passes through the outer anti-
moisture protective layer and penetrates into with a getter
member.

[0027] Further, moisture penetration resistance may be
improved to reduce the width between a sealant and a getter
member, and thus it is possible to reduce a size of the bezel.

[0028] In addition, the outer anti-moisture protective layer
is formed only on the side surface of the organic light emitting
diode display, and thus the uniformity of the outer anti-mois-
ture protective layer is not problematic, thereby reducing the
process difficulty to reduce the manufacturing costs thereof,
compared to the case where the outer anti-moisture protective
layer is formed on the front surface of the organic light emit-
ting diode display.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a cross-sectional view of an organic light
emitting diode display according to a first exemplary embodi-
ment.

[0030] FIG. 2 is a view illustrating the arrangement of
pixels of the organic light emitting diode display of FIG. 2.

[0031] FIG. 3 is a cross-sectional view cut along the line of
FIG. 2.
[0032] FIG. 4 is a cross-sectional view of an organic light

emitting diode display according to a second exemplary
embodiment.
[0033] FIG. 5is a cross-sectional view of an organic light
emitting diode display according to a third exemplary
embodiment.
[0034] FIG. 6 is a cross-sectional view of an organic light
emitting diode display according to a fourth exemplary
embodiment.

[0035] FIG. 7 is a cross-sectional view of an organic light
emitting diode display according to a fifth exemplary embodi-
ment.

DETAILED DESCRIPTION

[0036] Hereinafter, exemplary embodiments will be
described more fully with reference to the accompanying
drawings for those skilled in the art to easily implement the
present embodiments. As those skilled in the art would real-
ize, the described embodiments may be modified in various
different ways, all without departing from the spirit or scope
of the present embodiments.

[0037] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

[0038] Further, the size and thickness of each configuration
shown in the drawings are arbitrarily shown for understand-
ing and ease of description, but the present embodiments are
not limited thereto.

[0039] Then, the organic light emitting diode display
according to a first exemplary embodiment will be described
in detail with reference to FIGS. 1 to 3.

[0040] FIG. 1 is a cross-sectional view of an organic light
emitting diode display according to a first exemplary embodi-
ment, FIG. 2 is a view illustrating the arrangement of pixels of
the organic light emitting diode display of FI1G. 2, and FIG. 3
is a cross-sectional view cut along the I1I-11I line of FIG. 2.

[0041] As described in FIG. 1, the organic light emitting
diode display according to a first exemplary embodiment
includes a display substrate 110 including an organic light
emitting member 1, an encapsulation substrate 210 that is
disposed to be opposite to the display substrate 110, a sealant
350 that is disposed between the display substrate 110 and the
encapsulation substrate 210 and bonds the display substrate
110 and the encapsulation substrate 210, a getter member 360
that is positioned adjacent to the sealant 350 and blocks
external moisture, and an outer anti-moisture protective layer
380 that covers the side surface of the sealant 350.

[0042] The display substrate 110 includes a display area
(DA) in which the organic light emitting member 1 is formed
and a peripheral area (PA) that is outside the display area
(DA). A plurality of pixels is formed in the display area (DA)
to display an image.
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[0043] Hereinafter, the internal structure of an organic light
emitting diode display based on pixels formed in the display
area (DA) will be first observed with reference to FIGS. 2 and
3.

[0044] As illustrated in FIG. 1, the organic light emitting
member 1 formed on the display substrate 110 includes a
switching thin film transistor 10, a driving thin film transistor
20, an electric storage element 80, and an organic light emit-
ting element 70, which are respectively formed for each pixel.
Further, the organic light emitting member 1 further includes
a gate line 151 disposed along one direction, a data line 171
insulated from and crossing the gate line 151, and a common
power source line 172. Here, each pixel may be defined by a
boundary between the gate line 151, the data line 171 and the
commorn power source line 172, but is not limited thereto.
[0045] The organic light emitting element 70 includes a
first electrode 710, an organic light emitting layer 720 formed
on the first electrode 710, and a second electrode 730 formed
on the organic light emitting layer 720. Here, the first elec-
trode 710 is an anode that is a hole injection electrode, and the
second electrode 730 is a cathode that is an electron injection
electrode. A hole and an electron from the first electrode 710
and the second electrode 730, respectively, are injected into
the organic light emitting layer 720. When an exciton formed
by combination ofthe injected hole and electron falls from the
excited state to the ground state, light emission occurs.
[0046] The electric storage element 80 includes a first
capacitor plate 158 and a second capacitor plate 178, which
are separated by an interlayer insulating layer 160. Here, the
interlayer insulating layer 160 becomes a dielectric. The elec-
tric capacitance is determined by charge stored in the electric
storage element 80 and voltage between both capacitor plates
158 and 178.

[0047] The switching thin film transistor 10 includes a
switching semiconductor layer 131, a switching gate elec-
trode 152, a switching source electrode 173 and a switching
drain electrode 174, and the driving thin film transistor 20
includes a driving semiconductor layer 132, a driving gate
electrode 155, a driving source electrode 176 and a driving
drain electrode 177.

[0048] The switching thin film transistor 10 is used as a
switching element that selects a pixel to emit light. The
switching gate electrode 152 is connected to the gate line 151.
The switching source electrode 173 is connected to the data
line 171. The switching drain electrode 174 is disposed
spaced apart from the switching source electrode 173 and is
connected to the first capacitor plate 158.

[0049] The driving thin film transistor 20 applies a driving
power source for allowing the organic light emitting layer 720
of the organic light emitting element 70 in a selected pixel to
emit light to a first electrode 710. The driving gate electrode
155 is connected to the first capacitor plate 158. The driving
source electrode 176 and the second capacitor plate 178 are
each connected to the common power source line 172. The
driving drain electrode 177 is connected to the first electrode
710 of the organic light emitting element 70 through an elec-
trode contact hole 182.

[0050] Through the structure, the switching thin film tran-
sistor 10 is driven by a gate voltage applied to the gate line to
serve to transfer a data voltage applied to the data line 171 to
the driving thin film transistor 20. A voltage corresponding to
a difference between a common voltage applied from the
common power source line 172 to the driving thin film tran-
sistor 20 and a data voltage transferred from the switching
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thin film transistor 10 is stored in the electric storage element
80, and a current corresponding to the voltage stored in the
electric storage element 80 flows into the organic light emit-
ting element 70 through the driving thin film transistor 20 to
allow the organic light emitting element 70 to emit light.
[0051] Hereinafter, referring to FIG. 3, the structure of the
organic light emitting diode display according to the first
exemplary embodiment will be described in detail according
to the stacking sequence.

[0052] The display substrate 110 comprises an insulating
substrate composed of glass, quartz, ceramic, plastic and the
like. However, the present embodiments are not limited
thereto. Therefore, the display substrate 110 may also be
formed as a metallic substrate composed of stainless steel and
the like.

[0053] Abuffer layer 120 is formed on the display substrate
110. The buffer layer 120 serves to prevent impure elements
from penetrating and planarizing the surface thereof, and may
comprise various materials capable of serving the role. As an
example, any one of a silicon nitride (SiNx) layer, a silicon
oxide (8i0,) layer and a silicon oxynitride (SiOxNy) layer
may be used as the buffer layer 120. However, the buffer layer
120 is not always a necessary configuration and may be
omitted according to a kind and process condition of the
display substrate 110.

[0054] The driving semiconductor layer 132 is formed on
the buffer layer 120. The driving semiconductor layer 132
may comprise polysilicon or an oxide semiconductor, and the
oxide semiconductor may include one of an oxide based on
zinc (7Zn), gallium (Ga), tin (Sn) or indium (In), zinc oxide
(Zn0), indium-gallium-zinc oxide (InGaZnQ,,), indium-zinc
oxide (Zn—In—O0), or zinc-tin oxide (Zn—Sn—O0), which
are complex oxides thereof. When the semiconductor layer
131 is composed of an oxide semiconductor, a separate pro-
tective layer may be added in order to protect an oxide semi-
conductor that is vulnerable to the external environment such
as high temperature and the like.

[0055] Further, the driving semiconductor layer 132
includes a channel area 135 in which impurities are not
doped, a source area 136 and a drain area 137, which are p+
doped and formed at both sides of the channel area 135. In this
case, the ionic material to be doped is a p-type impurity such
as boron (B), and the impurity varies according to a kind of
thin film transistor.

[0056] A gate insulating layer 140 comprising silicon
nitride (SiNx) or silicon oxide (Si0,) is formed on the driving
semiconductor layer 132. A gate wiring including the driving
gate electrode 155 is formed on the gate insulating layer 140.
Further, the gate wiring further includes the gate line 151, the
first capacitor plate 158 and other wirings. In addition, the
driving gate electrode 155 is formed to be overlapped with at
least a part of the driving semiconductor layer 132, particu-
larly, the channel area 135.

[0057] The interlayer insulating layer 160 covering the
driving gate electrode 155 is formed on the gate insulating
layer 140. The gate insulating layer 140 and the interlayer
insulating layer 160 together have through holes exposing the
source area 136 and the drain area 137 of the driving semi-
conductor layer 132. The interlayer insulating layer 160 is
prepared by using a ceramic-series material such as silicon
nitride (SiNXx), silicon oxide (Si0,) or the like as in the gate
insulating layer 140.

[0058] A datawiring including the driving source electrode
176 and the driving drain electrode 177 is formed on the
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interlayer insulating layer 160. Further, the data wiring fur-
ther includes the data line 171, the common power source line
172, the second capacitor plate and other wirings. In addition,
the driving source electrode 176 and the driving drain elec-
trode 177 are each connected to the source area 136 and the
drain area 137 through through holes formed on the interlayer
insulating layer 160 and the gate insulating layer 140, respec-
tively.

[0059] As described above, the driving thin film transistor
20 including the driving semiconductor layer 132, the driving
gate electrode 155, the driving source electrode 176 and the
driving drain electrode 177 is formed. The configuration of
the driving thin film transistor 20 is not limited to the above-
described example, and may be variously changed into a
known configuration which may be easily performed by those
skilled in the art.

[0060] A planarization layer 180 covering data wirings
172,176, 177 and 178 is formed on the interlayer insulating
layer 160. The planarization layer 180 serves to eliminate and
planarize the step difference in order to increase the light
emitting efficiency of the organic light emitting element 70 to
be formed thereon. In addition, the planarization layer 180
has an electrode contact hole 182 exposing a part of the drain
electrode 177.

[0061] The planarization layer 180 may be prepared with
one or more materials and the like in acryl-based resins,
epoxy resins, phenolic resins, polyamide-based resins, poly-
imide-based resins, unsaturated polyester-based resins,
polyphenylenether-based  resins, polyphenylenesulfide-
based resins, and benzocyclobutene (BCB).

[0062] Further, the first exemplary embodiment according
to the present embodiments are not limited to the above-
described structure, and one of the planarization layer 180
and the interlayer insulating layer 160 may be omitted in
some cases.

[0063] The first electrode 710 of the organic light emitting
element 70 is formed on the planarization layer 180. That is,
the organic light emitting diode display 100 includes a plu-
rality of first electrodes 710 disposed for a plurality of pixels.
In this case, the plurality of first electrodes 710 is disposed
spaced apart from each other. The first electrode 710 is con-
nected to the drain electrode 177 through the electrode con-
tact hole 182 of the planarization layer 180.

[0064] Further, a pixel definition layer 190 exposing the
first electrode 710 and having an aperture is formed on the
planarization layer 180. That is, the pixel definition layer 190
has a plurality of apertures formed for each pixel. Moreover,
the first electrode 710 is disposed to correspond to the aper-
ture of the pixel definition layer 190. However, the first elec-
trode 710 is not disposed only on the aperture of the pixel
definition layer 190, and a part of the first electrode 710 may
be disposed below the pixel definition layer 190 so as to be
overlapped with the pixel definition layer 190. The pixel
definition layer 190 may be prepared with a resin such as
polyacryl-based resins, polyimide-based resins and the like
or a silica-series inorganic material and the like.

[0065] An organic light emitting layer 720 is formed on the
first electrode 710, and the second electrode 730 is formed on
the organic light emitting layer 720. As described above, the
organic light emitting diode display 70 including the first
electrode 710, the organic light emitting layer 720 and the
second electrode 730 is formed.

[0066] The organic light emitting layer 720 is composed of
a low molecular organic material or a polymer organic mate-
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rial. Further, the organic light emitting layer 720 may be
formed as a multi-layer including one or more of a light
emitting layer, a hole-injection layer (HIL), a hole-transport-
ing layer (HTL), an electron-transporting layer (ETL) and an
electron-injection layer (EIL). When all of them are included,
the hole injection layer is disposed on the first electrode 710
that is an anode, and a hole transporting layer, a light emitting
layer, an electron transporting layer and an electron injection
layer are sequentially stacked thereon.

[0067] The organic light emitting layer 720 may include a
red organic light emitting layer that emits a red light, a green
organic light emitting layer that emits a green light and a blue
organic light emitting layer that emits a blue light, and the red
organic light emitting layer, the green organic light emitting
layer and the blue organic light emitting layer are formed on
red pixels, green pixels and blue pixels, respectively. thereby
implementing a color image.

[0068] Further, the organic light emitting layer 720
together stacks a red organic light emitting layer, a green
organic light emitting layer and a blue organic light emitting
layer on red pixels, green pixels and blue pixels, and a red
color filter, a green color filter and a blue color filter may be
formed for each pixel, thereby implementing a color image.
As another example, a white organic light emitting layer that
emits a white light is formed on all of the red pixels, the green
pixels and the blue pixels, and a red color filter, a green color
filter and a blue color filter may be formed for each pixel,
thereby implementing a color image. When the white organic
light emitting layer and the color filter are used to implement
a color image, a deposition mask for forming each of the red
organic light emitting layer, the green organic light emitting
layer, and the blue organic light emitting layer may not be
used, and thus is advantageous in improving resolution.
[0069] The first electrode 710 and the second electrode 730
may each comprise a transparent conductive material or may
comprise a semi-transmissive or reflective conductive mate-
rial. According to a kind of material that forms the first elec-
trode 710 and the second electrode 730, the organic light
emitting diode display according to the first exemplary
embodiment may be a front surface emitting type, a rear
surface emitting type or a both surface emitting type.

[0070] The encapsulation substrate 210 is disposed on the
second electrode 730 to be opposite to the display substrate
110. The encapsulation substrate 210 is a substrate that
encapsulates at least a display area (DA) in the display sub-
strate on which the organic light emitting element is formed,
in the case of a front surface emitting type or a both surface
emitting type, the encapsulation substrate 210 comprises a
transparent material such as glass, plastic or the like, and in
the case of a rear surface emitting type, the encapsulation
substrate 210 comprises an opaque material such as metal or
the like. The encapsulation substrate 210 has a plate shape.
[0071] The sealant 350 is formed between the display sub-
strate 110 and a periphery of the encapsulation substrate 210
and is a linear sealant that is disposed along the display
substrate 110 and an edge of the encapsulation substrate 210,
and the sealant bonds and seals the display substrate 110 and
the encapsulation substrate 210. The sealant 350 is spaced
apart at a constant interval from the edge of a surface on which
the display substrate 110 and the encapsulation substrate 210
are bonded to be formed in the form of a line.

[0072] The sealant 350 includes one selected from epoxy,
acrylate, urethane acrylate, and cyanide acrylate. The sealant
350 is applied as a liquid on the display substrate 110 to be
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UV-cured, thermally cured or naturally cured. The sealant
350 including epoxy, acrylate and urethane acrylate may be
UV-cured, the sealant 350 including acrylate may be ther-
mally cured at a temperature less than about 80° C., and the
sealant 350 including cyanide acrylate may be naturally
cured.

[0073] The getter member 360 is spaced apart at a prede-
termined interval from the sealant 350, and is formed between
the peripheral area (PA) of the display substrate 110 and the
encapsulation substrate 210. The getter member 360 may be
a structure in which inorganic particles of metal such as Mg,
Ca, Ba and Mn-series metals, oxide thereof, chloride thereof
and the like, and metal oxide are included in an organic binder
such as epoxy, acryl, urethane, silicone and the like. There-
fore, external moisture is prevented from penetrating into the
display area (DA).

[0074] An inner filler 370 is formed in an internal space
surrounded by the display substrate 110, the encapsulation
substrate 210 and the sealant 350. The inner filler 370 serves
to protect the organic light emitting member 1 from external
moisture, shock and the like.

[0075] The outer anti-moisture protective layer 380 is
formed along the side surface of the encapsulation substrate
210, the sealant 350 and the display substrate 110, and thus
blocks moisture from penetrating into the side surface of the
organic light emitting diode display. The outer anti-moisture
protective layer 380 is formed by using a film forming device
capable of spraying liquid into the side surface of the organic
light emitting diode display. Therefore, when the external
boundary line Y1 of the sealant 350 is formed at a side that is
inner than the external boundary line Y2 of the encapsulation
substrate 210, the outer anti-moisture protective layer 380
may be formed even on the bottom surface of the encapsula-
tion substrate that is adjacent to the side surface of the encap-
sulation substrate 210. The range of forming the outer anti-
moisture protective layer 380 may be controlled through the
masking, and a pad portion for bonding with a driving chip
may be masked such that the outer anti-moisture protective
layer 380 is not formed.

[0076] The outer anti-moisture protective layer 380
includes an inorganic layer, and includes one selected from
metal oxide, metal nitride and metal carbide. The outer anti-
moisture protective layer 380 may have a thickness from
about 10 nm to about 10 um. When the thickness of the outer
anti-moisture protective layer 380 is smaller than about 10
nm, it is difficult to completely block external moisture, and
when the thickness of the outer anti-moisture protective layer
380 is larger than about 10 um, stress is increased at a bound-
ary surface between the outer anti-moisture protective layer
380 and the encapsulation substrate 210 and between the
sealant 350 and the display substrate 110 and it takes long
time for the preparation process. When the film quality of the
outer anti-moisture protective layer 380 is deteriorated in
order to shorten the time for the preparation process, moisture
penetration resistance deteriorates.

[0077] As described above, moisture penetrating into from
the outside may be minimized with the outer anti-moisture
protective layer 380 by forming the sealant 350 and a getter
member 360 in the organic light emitting diode display and
forming the outer anti-moisture protective layer 380 on a side
surface of the organic light emitting diode display, and mois-
ture penetration resistance may be improved by blocking a
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small amount of moisture that passes through the outer anti-
moisture protective layer 380 and penetrates into the getter
member 360.

[0078] Further, moisture penetration resistance may be
improved to reduce the width between the sealant 350 and the
getter member 360, and thus it is possible to reduce a size of
abezel (or case) which is for casing the organic light emitting
diode display.

[0079] In addition, the outer anti-moisture protective layer
is formed only on the side surface of the organic light emitting
diode display, and thus the uniformity of the outer anti-mois-
ture protective layer is not problematic, thereby reducing the
process difficulty to reduce the manufacturing costs thereof,
compared to the case where the outer anti-moisture protective
layer is formed on the front surface of the organic light emit-
ting diode display.

[0080] In the first exemplary embodiment, the external
boundary line Y1 of the sealant 350 is formed at a side that is
inner than the external boundary line Y2 of the encapsulation
substrate 210, and thus the outer anti-moisture protective
layer 380 is formed to have a step difference at an inner side,
but it is also possible to implement the second exemplary
embodiment in which a step difference compensation sealant
390 is formed between the sealant 350 and the outer anti-
moisture protective layer 380 for the outer anti-moisture pro-
tective layer 380 not to have a step difference.

[0081] Hereinafter, the second exemplary embodiment will
be described in detail with reference to FIG. 4.

[0082] FIG. 41s a cross-sectional view of the organic light
emitting diode display according to the second exemplary
embodiment.

[0083] The second exemplary embodiment illustrated in
FIG. 4is substantially the same as the first exemplary embodi-
ment illustrated in FIGS. 1 to 3, except that the step difference
compensation sealant is formed, and thus, the repeated
description thereof will be omitted.

[0084] As described in FIG. 4, the organic light emitting
diode display according to the second exemplary embodi-
ment includes the display substrate 110 including the organic
light emitting member 1, the encapsulation substrate 210 that
is disposed to be opposite to the display substrate 110, the
sealant 350 that is disposed between the display substrate 110
and the encapsulation substrate 210 and bonds the display
substrate 110 and the encapsulation substrate 210, the getter
member 360 that is positioned adjacent to the sealant 350 and
blocks external moisture, and the outer anti-moisture protec-
tive layer 380 that covers the side surface of the sealant 350.
[0085] The step difference compensation sealant 390 is
formed between the sealant 350 and the outer anti-moisture
protective layer 380. Therefore, because the external bound-
ary line Y3 of the step difference compensation sealant 390 is
formed at a side that is outer than the boundary line Y2 of the
encapsulation substrate 210, the outer anti-moisture protec-
tive layer 380 does not have a step difference at an inner side,
and thus the outer anti-moisture protective layer 380 may be
formed uniformly at the side surface of the organic light
emitting diode display.

[0086] In the first exemplary embodiment, the sealant and
the inner filler comprise different materials, but it is possible
to implement the third exemplary embodiment in which the
sealant is used as an inner filler, it is also possible to imple-
ment the fourth exemplary embodiment in which an inner
anti-moisture protective layer is formed between the sealant
used as the inner filler and the organic light emitting member,
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and it is also possible to implement the fifth exemplary
embodiment in which a getter is distributed in the sealant in
the fourth exemplary embodiment.

[0087] Hereinafter, the third, fourth and fifth exemplary
embodiments will be described in detail with reference to
FIGS.5t0 7.

[0088] FIG. 5 is a cross-sectional view of an organic light
emitting diode display according to the third exemplary
embodiment, FIG. 6 is a cross-sectional view of an organic
light emitting diode display according to the fourth exem-
plary embodiment, and FI1G. 7 is a cross-sectional view of an
organic light emitting diode display according to the fifth
exemplary embodiment.

[0089] The third to fifth exemplary embodiments illus-
trated in FIGS. 5 to 7 are substantially the same as the first
exemplary embodiment illustrated in FIGS. 1to 3, except that
a sealant is only used as an inner filler, and the repeated
description thereof will be omitted.

[0090] As described in FIG. 5, the organic light emitting
diode display according to the third exemplary embodiment
includes the display substrate 110 including the organic light
emitting member 1, the encapsulation substrate 210 that is
disposed to be opposite to the display substrate 110, the
sealant 350 that is disposed between the display substrate 110
and the encapsulation substrate 210 and bonds the display
substrate 110 and the encapsulation substrate 210, and the
outer anti-moisture protective layer 380 that covers the side
surface of the sealant 350. The sealant 350 is a surface sealant
that fills the internal space between the display substrate 110
and the encapsulation substrate 210, and thus also serves as
the inner filler.

[0091] Moisture penetrating into from the outside may be
minimized with the outer anti-moisture protective layer 380,
and thus a separate getter member is not formed, thereby
making it possible to reduce the manufacturing cost thereof
and reduce a size of the bezel.

[0092] Further, as illustrated in FIG. 6, in the organic light
emitting diode display according to the fourth exemplary
embodiment, an inner anti-moisture protective layer 340 may
be formed on the organic light emitting member 1, and the
sealant 350 may be formed on the inner anti-moisture protec-
tive layer 340. The inner anti-moisture protective layer 340
may be formed on the second electrode 730 of the organic
light emitting diode display 70, and the sealant 350 may be
formed on the inner anti-moisture protective layer 340.
Therefore, it is possible to block external moisture from pen-
etrating into more perfectly by forming a separate inner anti-
moisture protective layer 340.

[0093] Further, as illustrated in FIG. 7, in the organic light
emitting diode display according to the fifth exemplary
embodiment, the inner anti-moisture protective layer 340
may be formed on the second electrode 730 of the organic
light emitting member 70, the sealant 350 may be formed on
the inner anti-moisture protective layer 340, and a getter 361
may be uniformly distributed in the sealant 350. The getter
361 may include an organic complex compound including
aluminum, and inorganic particles such as aluminum-series
complexes, CaO or SiO, for example, zeolite, and the like
may be an example thereof.

[0094] Therefore, a path through which external moisture
penetrates into the outer anti-moisture protective layer 380,
the sealant 350 including the getter 361 and the inner anti-
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moisture protective layer 340 may be blocked, and thus exter-
nal moisture may be blocked from penetrating into more
perfectly.

[0095] While this disclosure has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the embodi-
ments are not limited to the disclosed embodiments, but, on
the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.

What is claimed is:

1. An organic light emitting diode display, comprising:

a display substrate comprising an organic light emitting
member;

an encapsulation substrate that is disposed opposite to the
display substrate;

asealant that is disposed between the display substrate and
the encapsulation substrate and bonds the display sub-
strate and the encapsulation substrate; and

an outer anti-moisture protective layer that covers a side
surface of the sealant.

2. The organic light emitting diode display of claim 1,

further comprising:

a getter member positioned adjacent to the sealant and
configured to block external moisture.

3. The organic light emitting diode display of claim 2,

wherein:

the outer anti-moisture protective layer covers a side sur-
face of the encapsulation substrate.

4. The organic light emitting diode display of claim 3,

wherein:

the outer anti-moisture protective layer is formed along a
side surface of the encapsulation substrate, the sealant
and the display substrate.

5. The organic light emitting diode display of claim 2,

further comprising:

a step difference compensation sealant that is formed
between the sealant and the outer anti-moisture protec-
tive layer.

6. The organic light emitting diode display of claim 2,

wherein:

the sealant is a linear sealant that is formed between the
display substrate and a periphery of the encapsulation
substrate.

7. The organic light emitting diode display of claim 6,

further comprising:

an inner filler that fills an internal space surrounded by the
display substrate, the encapsulation substrate and the
sealant.

May 1, 2014

8. The organic light emitting diode display of claim 1,
wherein:

the sealant is a surface sealant that fills an internal space

between the display substrate and the encapsulation sub-
strate.

9. The organic light emitting diode display of claim 8,
further comprising:

an inner anti-moisture protective layer that covers an

organic light emitting member of the display substrate.

10. The organic light emitting diode display of claim 9,
wherein:

the inner anti-moisture protective layer is formed between

the organic light emitting diode and the sealant.

11. The organic light emitting diode display of claim 10,
further comprising:

a getter that is dispersed in the sealant.

12. The organic light emitting diode display of claim 11,
wherein:

the getter comprises an organic complex compound that

comprises aluminum.

13. The organic light emitting diode display of claim 2,
wherein:

the outer anti-moisture protective layer comprises an inor-

ganic layer.

14. The organic light emitting diode display of claim 13,
wherein:

the inorganic layer is any one selected from metal oxide,

metal nitride and metal carbide.

15. The organic light emitting diode display of claim 2,
wherein:

the outer anti-moisture protective layer has a thickness

from about 10 nm to about 10 um.

16. The organic light emitting diode display of claim 2,
wherein:

the getter comprises an organic complex compound that

comprises aluminum.

17. The organic light emitting diode display of claim 2,
wherein:

the getter comprises CaO, SiO or zeolite.

18. The organic light emitting diode display of claim 11,
wherein:

the getter comprises CaQ, Si0O or zeolite.

19. The organic light emitting diode display of claim 1,
further comprising a buffer layer.

20. The organic light emitting diode display of claim 19,
wherein the buffer layer comprises any one of a silicon nitride
(SiNx) layer, a silicon oxide (SiO,) layer and a silicon oxyni-
tride (SiOxNy) layer.

I S T
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