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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD OF
MANUFACTURING THE SAME

RELATED APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0110572 filed in the
Korean Intellectual Property Office on Nov. 8, 2010, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology generally relates to an
organic light emitting diode (OLED) display and a method of
manufacturing the same, for example, an OLED display
including a getter having moisture absorption ability.

[0004] 2. Description of the Related Technology

[0005] A display device displays an image, and nowadays,
the OLED display is undergoing rapid improvement.

[0006] The OLED display has self luminance characteris-
tics and does not require a separate light source, unlike a
liquid crystal display (LCD) device. It thus provides a
reduced thickness and weight. Further, the OLED display
represents high quality characteristics of low power con-
sumption, high luminance, and a high reaction speed.

SUMMARY

[0007] One inventive aspect is an OLED display having
advantages of suppressing a failure from occurring in an
OLED by a getter.

[0008] Another aspect is an OLED display including: a first
substrate; an OLED that is positioned on the first substrate; a
second substrate that is positioned on the first substrate with
the OLED interposed therebetween; an external sealant that is
positioned between the first substrate and the second sub-
strate and that coheres and seals the first substrate and the
second substrate and that encloses the OLED at a predeter-
mined gap; a dam that is positioned between the external
sealant and the OLED and that encloses the OLED; and a
getter that is positioned between the external sealant and the
dam.

[0009] The external sealant may include a light curable
material.

[0010] The dam may include a thermosetting material.
[0011] The dam may include a moisture absorption mate-
rial.

[0012] The getter may be cured from liquid to solid.
[0013] The OLED display may further include an internal

sealant that is positioned between the external sealant and the
getter.

[0014] The internal sealant may include a thermosetting
material.
[0015] The second substrate may be an opaque substrate,

and the OLED may emit light in a direction of the first sub-
strate.

[0016] Another aspect is a method of manufacturing an
OLED display, the method including: forming an external
sealant that encloses an OLED at a predetermined gap from
the OLED on a first substrate at which the OLED is posi-
tioned; forming a dam that encloses the OLED between the
external sealant and the OLED; forming a liquid getter
between the external sealant and the dam; and cohering and
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sealing the first substrate and the second substrate with the
OLED interposed therebetween.

[0017] The cohering and sealing of the first substrate and
the second substrate with the OLED interposed therebetween
may include disposing the second substrate on the first sub-
strate with the external sealant, the liquid getter, and the dam
interposed therebetween; and curing the external sealant by
radiating light to the external sealant.

[0018] The cohering and sealing of the first substrate and
the second substrate may further include curing the dam by
applying heat to the dam.

[0019] The liquid getter may be cured into a solid getter by
the heat.
[0020] Themethod may further include forming an internal

sealant between the external sealant and the OLED in order to
position the internal sealant between the external sealant and
the getter.

[0021] The cohering and sealing of the first substrate and
the second substrate with the OLED interposed therebetween
may include disposing the second substrate on the first sub-
strate with the external sealant, the internal sealant, the liquid
getter. and the dam interposed therebetween; and curing the
external sealant by radiating light to the external sealant; and
curing the internal sealant, the liquid getter, and the dam by
applying heat to the internal sealant, the liquid getter, and the
dam.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a top plan view illustrating an OLED
display according to a first embodiment.

[0023] FIG. 2 is a cross-sectional view illustrating the
OLED display taken along line II-1I of FIG. 1.

[0024] FIG. 3 is a layout view illustrating a structure of a
pixel of an OLED display according to the first embodiment.
[0025] FIG. 4is a cross-sectional view illustrating the pixel
taken along line IV-IV of FIG. 3.

[0026] FIG. 5 is a flowchart illustrating a method of manu-
facturing an OLED display according to a second embodi-
ment.

[0027] FIGS. 6 and 7 are cross-sectional views illustrating
amethod of manufacturing an OLED display according to the
second embodiment.

[0028] FIG. 8 is a cross-sectional view illustrating an
OLED display according to a third embodiment.

[0029] FIGS.9 and 10 are cross-sectional views illustrating
a method of manufacturing an OLED display according to a
fourth embodiment.

DETAILED DESCRIPTION

[0030] In general, an OLED display includes 1) a first sub-
strate, 11) an OLED that is positioned on the first substrate, iii)
a second substrate that is opposite to the first substrate with
the OLED interposed therebetween, iv) a sealant that coheres
and seals the first substrate and the second substrate, and v) a
getter that is positioned between the sealant and the OLED
and that has moisture absorption ability.

[0031] However, when cohering and sealing the first sub-
strate and the second substrate by the sealant, the getter may
move in a direction of the OLED by an internal pressure that
is formed between the first substrate and the second substrate
and thus there is a problem that a failure occurs in the OLED.
[0032] Embodiments will be described more fully herein-
after with reference to the accompanying drawings. As those
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skilled in the art would realize, the described embodiments
may be modified in various different ways.

[0033] The drawings and description are to be regarded as
illustrative in nawre and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

[0034] Further, in the drawings, a size and thickness of each
element are randomly represented for better understanding
and ease of description, and not considered limiting,

[0035] In the drawings, the thickness of layers, films, pan-
els, regions, etc., may be exaggerated for clarity. In the draw-
ings, for better understanding and ease of description, thick-
nesses of some layers and areas are excessively displayed.
When it is said that any part, such as a layer, film, region, or
plate, is positioned on another part, it means the part is
directly on the other part or above the other part with at least
one intermediate part.

[0036] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising”, will be understood to imply the
inclusion of stated elements but not the exclusion of any other
elements. Further, in the specification, it means that an upper
part of a target portion indicates an upper part or a lower part
of atarget portion, and it does not mean that the target portion
is always positioned at the upper side based on a gravity
direction.

[0037] Further, for the purpose of convenience, in the
accompanying drawings, an active matrix (AM) OLED dis-
play of a 2Tr-1 Cap structure having two thin film transistors
(TFT) and one capacitor in one pixel is illustrated. However,
the OLED display may have two or more capacitors and three
or more TFTs in one pixel, and a separate wire may be further
formed and thus the OLED display may have various struc-
tures. Here, a pixel is a minimum unit that displays an image,
and the OLED display displays an image through a plurality
of pixels.

[0038] Hereinafter, an OLED display according to a first
embodiment will be described with reference to FIGS. 10 4.
[0039] FIG. 1 is a top plan view illustrating an OLED
display according to a first embodiment. FIG. 2 is a cross-
sectional view illustrating the OLED display taken along line
[I-IT of FIG. 1.

[0040] As shown in FIGS. 1 and 2, an OLED display 1000
includes a first substrate 100, a second substrate 200, a wire
portion 300, an OLED 400, an external sealant 500, a dam
600, and a getter 700.

[0041] At least one of the first and second substrates 100
and 200 may be formed at least partially of glass, polymer, or
ametal. The first substrate 100 may be made of a light trans-
mitting material, and the second substrate 200 may be made
of a light opaque material. In one embodiment, the second
substrate is an opaque substrate including aluminum (Al) or
copper (Cu). The wire portion 300 and the OLED 400 are
positioned on the first substrate 100, and the second substrate
200 is opposite to the first substrate 100 with the wire portion
300 and the OLED 400 interposed therebetween. The first
substrate 100 and the second substrate 200 are cohered and
sealed by the external sealant 500 with the OLED 400 inter-
posed therebetween, and the first substrate 100 and the second
substrate 200 protect the wire portion 300 and the OLED 400
from external impact or the environment.

[0042] Inthe OLED display 1000, the second substrate 200
may be made of a light opaque material, but in an OLED
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display 1000 according to another embodiment, at least one
ofthe first substrate and the second substrate is made of a light
transmitting material.

[0043] The wire portion 300 includes a first TFT 10 and a
second TFT 20 (shown in FIG. 3) and drives the OLED 400 by
transferring a signal to the OLED 400. The OLED 400 emits
light according to a signal that is received from the wire
portion 300.

[0044] The OLED 400 is positioned on the wire portion
300.
[0045] The OLED 400 is positioned on the first substrate

100, and receives a signal from the wire portion 300 and
displays an image by the received signal.

[0046] Hereinafter, an internal structure of an OLED dis-
play according to a first embodiment will be described in
detail with reference to FIGS. 3 and 4.

[0047] FIG. 3 is a layout view illustrating a structure of a
pixel of an OLED display according to a first embodiment.
FIG. 4 is a cross-sectional view illustrating the pixel taken
along line IV-IV of FIG. 3.

[0048] Hereinafter, a detailed structure of the wire portion
300 and the OLED 400 is illustrated in FIGS. 3 and 4, but the
embodiment shown in FIGS. 3 and 4 is not considered limit-
ing. The wire portion 300 and the OLED 400 can be formed
in various structures within a range that can be easily modi-
fied by a person of ordinary skill in the art. In one embodi-
ment, in the accompanying drawings, an AM OLED display
ofa2Tr-1 Cap structure having two TFTs and one capacitor in
one pixel is illustrated as an OLED display. In another
embodiment, a display device is not limited to the quantity of
the TFT, the quantity of the capacitor, and the quantity of the
wire. The pixel is a minimum unit that displays an image, and
the OLED display displays an image using a plurality of
pixels.

[0049] As shown in FIGS. 3 and 4, the OLED display 1000
includes a switching TFT 10, adriving TFT 20, a capacitor 80,
and an OLED 400 that are each formed in one pixel. Here, a
configuration including the switching TFT 10, the driving
TFT 20, and the capacitor 80 is referred to as a wire portion
300. The wire portion 300 further includes a gate line 151 that
is disposed along one direction of the first substrate 100 and a
data line 171 and a common power source line 172 that are
insulated from the gate line 151 and that intersects the gate
line 151. Here, a pixel is defined using the gate line 151, the
data line 171, and the common power source line 172 as a
boundary, but a pixel is not limited thereto.

[0050] The OLED 400 includes a first electrode 710, an
organic emission layer 720 that is formed on the first elec-
trode 710, and a second electrode 730 that is formed on the
organic emission layer 720. Here, the first electrode 710 may
be an anode, which is a hole injection electrode, and the
second electrode 730 may be a cathode, which is an electron
injection electrode. However, the first electrode 710 may
become a cathode and the second electrode 730 may become
an anode according to a driving method of the OLED display
1000. When holes and electrons are injected into the organic
emission layer 720 from the first electrode 710 and the second
electrode 730, respectively, and excitons in which holes and
electrons that are injected into the organic emission layer 720
are coupled drop from an exited state to a ground state, the
organic emission layer 720 emits light. Further, the first elec-
trode 710 is formed in a light transmitting structure, and the
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second electrode 730 is formed in a light reflecting structure.
Thereby, the OLED 400 emits light in a direction of the first
substrate 100.

[0051] Inthe OLED display according to another embodi-
ment, at least one of the first electrode and the second elec-
trode can be formed in a light transmitting structure, and the
OLED can emit light in a direction of at least one of the first
substrate and the second substrate. That is, the OLED display
may be a front light emitting type, a rear light emitting type,
or both surface light emitting type.

[0052] The capacitor 80 includes a pair of capacitor plates
158 and 178 that are disposed with the interlayer insulating
layer 161 interposed therebetween. Here, the interlayer insu-
lating layer 161 becomes a dielectric material, and a capacitor
capacity of the capacitor 80 is determined by charges that are
stored in the capacitor 80 and a voltage between both capaci-
tor plates 158 and 178.

[0053] The switching TFT 10 includes a switching semi-
conductor layer 131, a switching gate electrode 152, a switch-
ing source electrode 173, and a switching drain electrode 174.
The driving TFT 20 includes a driving semiconductor layer
132, a driving gate electrode 155, a driving source electrode
176, and a driving drain electrode 177.

[0054] The switching TFT 10 is used as a switch for select-
ing a pixel to emit light. The switching gate electrode 152 is
connected to the gate line 151. The switching source elec-
trode 173 is connected to the data line 171. The switching
drain electrode 174 is separated from the switching source
electrode 173 and is connected to one capacitor plate 158.

[0055] The driving TFT 20 applies a driving power source
for allowing light emission of the organic emission layer 720
of the OLED 400 within the selected pixel to the second
electrode 730. The driving gate electrode 155 is connected to
the capacitor plate 158 that is connected to the switching drain
electrode 174. The driving source electrode 176 and the other
one capacitor plate 178 are each connected to the common
power source line 172. The driving drain electrode 177 is
positioned at the same layer as that of the first electrode 710
and is connected to the first electrode 710.

[0056] By such a structure, the switching TFT 10 operates
by a gate voltage that is applied to the gate line 151 to perform
a function of transferring a data voltage that 1s applied to the
data line 171 to the driving TFT 20. A voltage corresponding
to a difference between a common voltage that is applied
from the common power source line 172 to the driving TFT
20 and a data voltage that is transferred from the switching
TFT 10 is stored in the capacitor 80, and a current correspond-
ing to a voltage that is stored in the capacitor 80 flows to the
OLED 400 through the driving TFT 20 and thus the OLED
400 emits light.

[0057] Referring again to FIGS. 1 and 2, the external seal-
ant 500 is positioned between the first substrate 100 and the
second substrate 200, encloses the OLED 400 at a predeter-
mined gap, and is disposed along edges of the first substrate
100 and the second substrate 200 to cohere and seal the first
substrate 100 and the second substrate 200. In one embodi-
ment, the external sealant 500 includes an organic material
including epoxy, acryl, and silicon, etc., in which a light
curable material is included, or an organic and inorganic
material in which tale, calcium oxide (CaO), barium oxide
(Ba0), zeolite, and silicon oxide (SiO) are included in an
organic material, and is cured by light of ultraviolet (UV)
rays, etc.
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[0058] The dam 600 is positioned between the external
sealant 500 and the OLED 400 between the first substrate 100
and the second substrate 200.

[0059] The dam 600 encloses the OLED 400 between the
external sealant 500 and the OLED 400 and coheres and seals
the first substrate 100 and the second substrate 200 together
with the external sealant 500. In one embodiment, the dam
600 includes an organic material including epoxy, acryl, and
silicon in which a thermosetting material is included, or an
organic and inorganic material in which tale, calcium oxide
(Ca0), barium oxide (Ba0), zeolite, and silicon oxide (SiO)
are included in, an organic material, and is cured by heat.
Further, the dam 600 may include a moisture absorption
material such as a filler that absorbs moisture, and as the dam
600 includes a moisture absorption material, moisture that
may be penetrated from the outside to the OLED 400 is
intercepted by the dam 600. This functions as a factor of
improving a life-span of the OLED 400.

[0060] The getter 700 is positioned between the dam 600
and the external sealant 500.

[0061] The getter 700 is closed and sealed by the external
sealant 500, the dam 600, the first substrate 100, and the
second substrate 200 between the external sealant 500 and the
dam 600. The getter 700 has moisture absorption ability and
performs a function of intercepting moisture that may be
penetrated from the outside to the OLED 400 through the
external sealant 500. That is, moisture that may be penetrated
from the outside to the OLED 400 is intercepted by the getter
700. This functions as a factor of improving a life-span of the
OLED 400. Particularly, the getter 700 is positioned between
the external sealant 500 and the dam 600 in a cured state from
liquid of a paste form to solid.

[0062] As described above, in the OLED display 1000
according to the first embodiment, as the getter 700 is posi-
tioned between the external sealant 500 and the dam 600, a
failure is prevented from occurring in the OLED 400 by the
getter 700. For example, the getter 700 is cured from liquid of
a paste form to solid, and when manufacturing the OLED
display 1000, even if the getter 700 is in a liquid phase, the
getter 700 is intercepted from flowing in a direction of the
OLED 400 by the dam 600, and thus a failure is prevented
from occurring in the OLED 400 as the getter 700 flows to the
OLED 400. Further, when the getter 700 is cured from liquid
to solid, even if gas is generated in the getter 700, the gas is
intercepted from moving in a direction of the OLED 400 by
the dam 600, and thus a failure is prevented from occurring in
the OLED 400 as gas that is generated from the getter 700
moves to the OLED 400.

[0063] Further, as moisture that may be penetrated from the
outside to the OLED 400 is sequentially intercepted by the
external sealant 500, the getter 700, and the dam 600, it is
minimized that moisture penetrates to the OLED 400,
whereby a life-span of the OLED 400 is improved and thus a
life-span of the OLED display 1000 is improved.

[0064] Moreover, as the first substrate 100 and the second
substrate 200 are cohered and sealed by the external sealant
500 and the dam 600, a bonding force between the first
substrate 100 and the second substrate 200 is improved and
thus the first substrate 100 and the second substrate 200 are
suppressed from being separated from each other by an exter-
nal impact. That is, mechanical strength of the OLED display
1000 is improved.

[0065] Further, as the external sealant 500 includes a light
curable material and the dam 600 includes a thermosetting
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material, even if the second substrate 200 is an opaque sub-
strate, the external sealant 500 is cured using light such as UV
rays and the dam 600 is cured using heat. That is, because the
second substrate 200 is an opaque substrate, by curing the
external sealant 500 using a thermosetting means such as UV
rays, the first substrate 100 and the second substrate 200 can
be cohered and sealed, and the dam 600 can be cured using
heat and thus when manufacturing an OLED display 1000, a
cohesion process and a heat treatment process can be sepa-
rated.

[0066] By forming both the external sealant 500 and the
dam 600 to include a thermosetting material, the external
sealant 500 and the dam 600 can be cured at one time by a heat
treatment process of one time.

[0067] Hereinafter, a method of manufacturing an OLED
display according to a second embodiment will be described
with reference to FIGS. 5 to 7. The OLED display 1000
according to the first embodiment is manufactured by a
method of manufacturing an OLED display according to the
second embodiment.

[0068] FIG. 5 is a flowchart illustrating a method of manu-
facturing an OLED display according to a second embodi-
ment. FIGS. 6 and 7 are cross-sectional views illustrating a
method of manufacturing an OLED display according to a
second embodiment.

[0069] First, as shown in FIGS. 5 and 6, the external sealant
500 is formed on the first substrate 100 at which the OLED
400 is positioned (S100).

[0070] Specifically, after the wire portion 300 and the
OLED 400 are formed on the first substrate 100, the external
sealant 500 is formed on the first substrate 100 so as to enclose
the OLED 400 at a predetermined gap from the OLED 400. In
one embodiment, the external sealant 500 is made of an
organic material or an organic and inorganic composite mate-
rial including a light curable material using an application
process or a printing process.

[0071] Next, the dam 600 is formed (S200).

[0072] Specifically, the dam 600 is formed between the
external sealant 500 and the OLED on the first substrate 100
in which the external sealant 500 is formed. In one embodi-
ment, the dam 600 is made of a material including a thermo-
setting material using an application process or a printing
process and as the dam 600 is formed, a predetermined sepa-
ration space SS is formed between the external sealant 500
and the dam 600.

[0073] The external sealant and the dam may be substan-
tially simultaneously formed on the first substrate, or after the
dam is formed on the first substrate, the external sealant may
be formed on the first substrate.

[0074] Next, the liquid getter 700 is formed (S300).
[0075] Specifically, the liquid getter 700 of a paste form is
formed in the predetermined separation space SS that is
formed between the external sealant 500 and the dam 600.
The liquid getter 700 can be formed using an application
process, a dropping process, or an ejecting process. Theliquid
getter 700 has fluidity, but as the external sealant 500 and the
dam 600 limit a flow area of the liquid getter 700, the liquid
getter 700 is positioned only at the separation space SS.
[0076] Inthis way, as the liquid getter 700 having fluidity is
formed in the predetermined separation space SS that is
formed between the external sealant 500 and the dam 600,
when the OLED display 1000 is manufactured, while the
liquid getter 700 does not flow to the environment, the liquid
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getter 700 does not flow to a portion at which the OLED 400
is positioned and thus a failure is prevented from occurring by
the getter 700.

[0077] Next, as shown in FIG. 7, the first substrate 100 and
the second substrate 200 are cohered and sealed (S400).
[0078] Hereinafter, cohering and sealing of the first sub-
strate 100 and the second substrate 200 will be described in
detail.

[0079] First, the second substrate 200, which is an opaque
substrate 1s disposed on the first substrate 100 at which the
OLED 400 is positioned with the external sealant 500, the
liquid getter 700, and the dam 600 interposed therebetween.
In this case, as the second substrate 200 contacts with the
external sealant 500 and the dam 600, the liquid getter 700 is
enclosed and sealed by the first substrate 100, the second
substrate 200, the external sealant 500, and the dam 600.
[0080] Next, by radiating light such as UV rays to the
external sealant 500 that is exposed to the outside, the external
sealant 500 is cured. As the external sealant 500 is cured, the
liquid getter 700, the dam 600, and the OLED 400 that are
positioned at the inside of the external sealant 500 are closed
and sealed by the first substrate 100, the second substrate 200,
and the external sealant 500.

[0081] Next, by applying heat to the dam 600, the dam 600
is cured.
[0082] Specifically, the dam 600 is cured by applying heat

in a direction of the dam 600 from the outside of the first
substrate 100 and the second substrate 200.

[0083] As fluidity of a material including a thermosetting
material that is included in the dam 600 rapidly rises in a
predetermined temperature and heating time period, evenifa
small pressure is applied, a form of the material may be
deformed and when a pressure is applied to an internal space
IS between the first substrate 100 and the second substrate
200, the dam 600 flows in a direction of the OLED 400,
whereby the liquid getter 700 flows in a direction of the
OLED 400 and thus a failure may occur in the OLED 400.
[0084] However, in one embodiment, even if a pressure is
applied to the internal space IS between the first substrate 100
and the second substrate 200 and fluidity of a material includ-
ing a thermosetting material that is included in the dam 600
rapidly rises, the external sealant 500 has been already cured
by light and thus the dam 600 is in a closed and sealed state by
the first substrate 100, the second substrate 200, and the
external sealant 500, whereby a form of the dam 600 is not
deformed and is cured by heat. In this case, the liquid getter
700 is cured into the solid getter 700 by heat for curing the
dam 600.

[0085] In this way, the first substrate 100 and the second
substrate 200 are cohered and sealed and thus the OLED
display 1000 is manufactured.

[0086] As described above, a method of manufacturing the
OLED display according to the second embodiment is per-
formed in consideration of characteristics of a material
including a thermosetting material in which fluidity rapidly
rises in a predetermined temperature and heating time period.
Unlike a method of manufacturing the OLED display accord-
ing to the second embodiment, for convenience of a process,
by forming the external sealant 500 and the dam 600 to
include a thermosetting material when the external sealant
500 and the dam 600 are cured using heat, as fluidity of the
external sealant 500 and the dam 600 rapidly rises in a pre-
determined temperature and heating time period, a form
thereof is deformed and thus the liquid getter 700 that is
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positioned at the separation space SS between the external
sealant 500 and the dam 600 flows in a direction of the OLED
400 and thus a failure may occur in the OLED 400.

[0087] That is, in a method of manufacturing the OLED
display according to the second embodiment, when the sec-
ond substrate 200 is an opaque substrate, in consideration of
characteristics of a material including a thermosetting mate-
rial, the external sealant 500 is formed to include a material
including a light curable material to be first cured using light,
and the dam 600 is formed to include a material including a
thermosetting material to be cured together with the liquid
getter 700. Thereby, when manufacturing the OLED display
1000, the liquid getter 700 is prevented from flowing to the
OLED 400, and thus a production yield of the OLED display
1000 is improved.

[0088] Hereinafter, an OLED display according to a third
embodiment will be described with reference to FIG. 8.

[0089] Hereinafter, only characteristic portions different
from the first embodiment are described and portions in
which a description is omitted follow a description of the first
embodiment. In the third embodiment, for better comprehen-
sion and ease of description, constituent elements identical to
or corresponding to those according to the first embodiment
are denoted by the same reference numerals.

[0090] FIG. 8 is a cross-sectional view illustrating an
OLED display according to a third embodiment.

[0091] Asshown in FIG. 8, an OLED display 1003 accord-
ing to a third exemplary embodiment includes a first substrate
100, a second substrate 200, a wire portion 300, an OLED
400, an external sealant 500, a dam 600, a getter 700, and an
internal sealant 800.

[0092] The internal sealant 800 is positioned between the
external sealant 500 and the getter 700 and encloses the
OLED400. The internal sealant 800 coheres and seals the first
substrate 100 and the second substrate 200 together with the
external sealant 500 and the dam 600. In one embodiment, the
internal sealant 800 includes an organic material including
epoxy, acryl, and silicon in which a thermosetting material is
included or an organic and inorganic material in which talc,
calcium oxide (Ca0O), barium oxide (BaO), zeolite, and sili-
con oxide (Si0) are included in an organic material, and is
cured by heat.

[0093] As described above, in the OLED display 1003
according to the third embodiment, as the getter 700 is posi-
tioned between the internal sealant 800 and the dam 600, a
failure is prevented from occurring in the OLED 400 by the
getter 700. For example, the getter 700 is cured from liquid of
a paste form to solid, and when the OLED display 1003 is
manufactured, even if the getter 700 is in a liquid phase, the
getter 700 is intercepted from flowing in a direction of the
OLED 400 by the dam 600, and thus a failure is prevented
from occurring in the OLED 400 as the getter 700 flows to the
OLED 400. Further, when the getter 700 is cured from liquid
to solid, even if gas is generated from the getter 700, the gas
is intercepted from moving in a direction of the OLED 400 by
the dam 600, and therefore gas that is generated in the getter
700 moves to the OLED 400, and thus a failure is prevented
from occurring in the OLED 400.

[0094] Further, in the OLED display 1003 according to the
third embodiment, as moisture that may penetrate from the
outside to the OLED 400 is sequentially intercepted by the
external sealant 500, the internal sealant 800, the getter 700,
and the dam 600, it is minimized that moisture penetrates to
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the OLED 400, w hereby a life-span of the OLED 400 is
improved and thus a life-span of the OLED display 1003 is
improved.

[0095] Further, in the OLED display 1003 according to the
first embodiment, as the first substrate 100 and the second
substrate 200 are cohered and sealed by the external sealant
500, the internal sealant 800, and the dam 600, a bonding
force between the first substrate 100 and the second substrate
200 is improved and thus the first substrate 100 and the
second substrate 200 are suppressed from separating by an
external impact. That is, mechanical strength of the OLED
display 1003 is improved.

[0096] Further, in the OLED display 1003 according to the
first embodiment, as the external sealant 500 includes a light
curable material and the internal sealant 800 and the dam 600
include a thermosetting material, even if the second substrate
200 is an opaque substrate, the external sealant 500 can be
cured using light such as UV rays, and the internal sealant 800
and the dam 600 can be cured using heat. That is, because the
second substrate 200 is an opaque substrate, the first substrate
100 and the second substrate 200 can be cohered and sealed
by curing the external sealant 500 using a thermosetting
means such as UV rays, and then the internal sealant 800 and
the dam 600 can be cured using heat and thus when the OLED
display is manufactured, a cohesion process and a heat treat-
ment process can be separated.

[0097] Hereinafter, a method of manufacturing an OLED
display according to a fourth embodiment will be described
with reference to FIGS. 9 and 10. The OLED display 1003
according to the third embodiment is manufactured by the
method of manufacturing an OLED display according to the
fourth embodiment.

[0098] Hereinafter, only characteristic portions different
from the second embodiment will be described and portions
in which a description is omitted follow a description of the
second embodiment. In the fourth embodiment, for better
comprehension and ease of description, constituent elements
identical to or corresponding to those of the second embodi-
ment are denoted by the same reference numerals.

[0099] FIGS.9 and 10 are cross-sectional views illustrating
a method of manufacturing an OLED display according to a
fourth embodiment.

[0100] As shown in FIG. 9, the external sealant 500 is
formed on the first substrate 100 at which the OLED 400 is
positioned.

[0101] Next, the internal sealant 800 is formed between the
external sealant 500 and the OLED 400 so as to position
between the external sealant 500 and the getter 700 to be
formed later.

[0102] Specifically, the internal sealant 800 is formed
between the external sealant 500 and an OLED on the first
substrate 100 in which the external sealant 500 is formed. The
internal sealant 800 is made of a material including a thermo-
setting material using an application process or a printing
process. The internal sealant 800 may be formed simulta-
neously or in a different order with the external sealant 500
and may contact with or be separated from the external seal-
ant 500.

[0103] Next, the dam 600 is formed.

[0104] In a method of manufacturing an OLED display
according to another exemplary embodiment, an external
sealant, an internal sealant, and a dam may be simultaneously
formed on the first substrate, or after a dam is formed on the
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first substrate, an external sealant and an internal sealant may
be formed on the first substrate.

[0105] Next, the liquid getter 700 is formed.

[0106] Next, as shownin F1G. 10, the first substrate 100 and
the second substrate 200 are cohered and sealed.

[0107] Hereinafter, cohering and sealing of the first sub-
strate 100 and the second substrate 200 will be described in
detail.

[0108] First, the second substrate 200, which is an opaque
substrate is disposed on the first substrate 100 at which the
OLED 400 is positioned with the external sealant 500, the
internal sealant 800, the liquid getter 700, and the dam 600
interposed therebetween. In this case, as the second substrate
200 contacts with the external sealant 500, the internal sealant
800, and the dam 600, the liquid getter 700 is enclosed and
sealed by the first substrate 100, the second substrate 200, the
internal sealant 800, and the dam 600.

[0109] Next, by radiating light such as UV rays to the
external sealant 500 that is exposed to the outside, the external
sealant 500 is cured. As the external sealant 500 is cured, the
internal sealant 800, the liquid getter 700, the dam 600, and
the OLED 400 that are positioned at the inside of the external
sealant 500 are closed and sealed by the first substrate 100, the
second substrate 200, and the external sealant 500.

[0110] Next, by applying heat to the internal sealant 800,
the liquid getter 700, and the dam 600, the internal sealant
800, the liquid getter 700, and the dam 600 are cured.
[0111] Specifically, by applying heat in a direction of the
internal sealant 800, the liquid getter 700, and the dam 600
from the outside of the first substrate 100 and the second
substrate 200, the internal sealant 800, the liquid getter 700,
and the dam 600 are cured.

[0112] Inthiscase, ina method of manufacturing an OLED
display according to a fourth embodiment, even if a pressure
is applied to the inner space IS between the first substrate 100
and the second substrate 200 and fluidity of a material includ-
ing a thermosetting material that is included in the internal
sealant 800 and the dam 600 rapidly increases, the external
sealant 500 has been already cured by light and thus the
internal sealant 800 and the dam 600 are in a closed and sealed
state by the first substrate 100, the second substrate 200, and
the external sealant 500, whereby a form of the internal seal-
ant 800 and the dam 600 is not deformed and is cured by heat.
In this case, the liquid getter 700 is cured into the solid getter
700 by heat for curing the internal sealant 800 and the dam
600.

[0113] In this way, the first substrate 100 and the second
substrate 200 are cohered and sealed and thus an OLED
display 1003 is manufactured.

[0114] As described above, in a method of manufacturing
an OLED display according to the fourth embodiment, when
the second substrate 200 is an opaque substrate, in consider-
ation of characteristics of a material including a thermoset-
ting material, the external sealant 500 is formed to include a
material including a light curable material to be first cured
using light, and the internal sealant 800 and the dam 600 are
formed to include a material including a thermosetting mate-
rial to be cured together with the liquid getter 700. Thereby,
when manufacturing the OLED display 1003, the liquid get-
ter 700 is prevented from flowing to the OLED 400, and thus
a production yield of the OLED display 1003 is improved.
[0115] At least one of the disclosed embodiments provide
an OLED display in which a failure is suppressed from occur-
ring in an OLED by a getter.
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[0116] While this disclosure has been described in connec-
tion with certain embodiments, it is to be understood that
these embodiments are not considered limiting. Thus, various
modifications and equivalent arrangements are included
within the spirit and scope of the appended claims.

What is claimed is:

1. An organic light emitting diode (OLED) display com-
prising:

first and second substrates;

an OLED interposed between the first and second sub-

strates;

an external sealant formed between the first and second

substrates and configured to 1) substantially seal the first
and second substrates and i1) substantially surround the
OLED;

a dam formed between the external sealant and the OLED

and configured to substantially surround the OLED; and

a getter formed between the external sealant and the dam.

2. The OLED display of claim 1, wherein the external
sealant is formed at least partially of a light curable material.

3. The OLED display of claim 2, wherein the dam is
formed at least partially of a thermosetting material.

4. The OLED display of claim 3, wherein the dam is
formed at least partially of a moisture absorption material.

5. The OLED display of claim 1, wherein the getter is
configured to be cured from liquid to solid.

6. The OLED display of claim 1, further comprising an
internal sealant formed between the external sealant and the
getter.

7. The OLED display of claim 6, wherein the internal
sealant is formed at least partially of a thermosetting material.

8. The OLED display of any one of claims 1 to 7, wherein
the second substrate is an opaque substrate, and wherein the
OLED is configured to emit light in a direction of the first
substrate.

9. A method of manufacturing an OLED display, the
method comprising:

forming an external sealant that substantially encloses an

OLED at a predetermined gap from the OLED on a first
substrate at which the OLED is positioned,

forming a dam that substantially encloses the OLED

between the external sealant and the OLED;

forming a liquid getter between the external sealant and the

dam; and

substantially sealing the first and second substrates with

the OLED interposed therebetween.

10. The method of claim 9, wherein the sealing comprises:

disposing the second substrate on the first substrate with

the external sealant, the liquid getter, and the dam inter-
posed therebetween: and

curing the external sealant by radiating light to the external

sealant.

11. The method of claim 10, wherein the sealing comprises
curing the dam by applying heat to the dam.

12. The method of claim 11, wherein the liquid getter is
cured into a solid getter by the heat.

13. The method of claim 9, further comprising forming an
internal sealant between the external sealant and the OLED in
order to position the internal sealant between the external
sealant and the getter.

14. The method of claim 13, wherein the sealing com-
prises:
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disposing the second substrate on the first substrate with
the external sealant, the internal sealant, the liquid getter,
and the dam interposed therebetween;

curing the external sealant by radiating light to the external
sealant; and
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curing the internal sealant, the liquid getter, and the dam by
applying heat to the internal sealant, the liquid getter,
and the dam.



patsnap

TREHOF) BNRE-_REE RBEREGIESE

[F(2E)F US20120112212A1 [ (rE)B 2012-05-10
RiES US13/083380 RiEHR 2011-04-08
FRIBB(EFROAF) ZEETERAXF

BRiE (TR A(F) ZEBHERBERANF.

LETEHIB(ERR)AGE) ZEDISPLAY CO. , LTD

[FRIRBAA KIM HOON

DN KIM, HOON

IPCH#E H01L51/52 HO1L51/56

CPCH#E H01L51/5259 HO1L51/5246

1£ %1% 1020100110572 2010-11-08 KR

H AT 3Rk US8569749

SNERaE Espacenet USPTO

HE(F) 500 600 200

DFT—HMEVNRKXE=WE (OLED ) 285, E—EMEHFIF , OLED

ENSAREE-NE-ER , BAEE—NE-EHTZFHOLEDRMA \\\\\\\\\ \\\\
EE-ME=BRZANNSELN , FRER ) BFELBHE-HE AN \\\\\O\\\\ ) \\\
ZEAR , MR ) BA EFKOLED, OLEDE RERIE o LLAEH RIS \\\ \\\\

B HF MOLED Z R H # & L E A £ B SEOLEDRY AR , ARFZRAEIN \

R 27 0 A0 Rz 1B B9 RS // //

\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\ % /

VT 77 V77 7 /
///,//////,/////////////
////////// ///////////
/J/////l XA

R



https://share-analytics.zhihuiya.com/view/c18b6e54-64c6-4c22-a991-9ab256534ed5
https://worldwide.espacenet.com/patent/search/family/046018762/publication/US2012112212A1?q=US2012112212A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220120112212%22.PGNR.&OS=DN/20120112212&RS=DN/20120112212

