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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND MANUFACTURING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is claims priority to and the benefit
of Korean Patent Application No. 10-2012-0114067, filed on
Oct. 15, 2012 in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference in its
entirety.

BACKGROUND

[0002] 1.Field

[0003] The present disclosure relates to an organic light
emitting display device and a manufacturing method thereof,
and more particularly, to an organic light emitting display
device with improved stability of a light emission layer and a
manufacturing method thereof.

[0004] 2. Description of the Related Technology

[0005] An organic light emitting display device may
include a self-emission display device including an organic
light emitting diode that emits light to display animage. Since
the organic light emitting display device has characteristics
such as low power consumption, high luminance, and a high
response speed, the organic light emitting display device
currently receives attention as a display device.

[0006] In general, the organic light emitting display device
includes a hole injection electrode, a light emission layer, and
an electron injection electrode. In the organic light emitting
display device, a hole supplied from the hole injection elec-
trode and an electron supplied from the electron injection
electrode are coupled with each other in the light emission
layer to form an exciton, and light is generated by energy
generated when the exciton falls in the ground state.

[0007] In the manufacture of an organic light emitting dis-
play device, amethod of forming the light emission layer may
include, for example, a deposition method, a transfer method,
and the like.

[0008] The transfer method is a method of forming the light
emission layer by transferring a light emitting material coated
on a donor film to a portion formed for the light emission layer
of the organic light emitting display device. For example, a
donor film may be disposed over the organic light emitting
display device which is a transfer target, heat and the like are
selectively applied to the donor film, alight emission material
coated on the donor film may be transferred to the corre-
sponding portion of the organic light emitting display device,
and then the donor film may be removed to perform transfer
only at the corresponding portion, thereby forming the light
emission layer.

[0009] However, the transfer method includes stripping of
the light emission material at an end of the light emission
layer portion when removing the donor film, and as a result,
an edge of the light emission layer portion may become
rough, a protrusion may be generated, or a void may be
generated. Electrodes and the like may be disposed on the
light emission layer, and a shape of the stripped trace or the
protrusion of the light emission layer influences the structure
of the electrode, and as a result, the surface of the electrode
and the like may become non-uniform. Resultantly, a crack
may be generated in the thin film sealing layer and a thin film
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sealing layer material may not be coated well when the thin
film sealing layer is formed on the electrode.

[0010] Deterioration in quality of the organic light emitting
display device may be generated when the uneven surface is
not modified.

SUMMARY

[0011] In an exemplary embodiment of the present disclo-
sure, a polymer layer is disposed on a second electrode of an
organic light emitting display device in order to cover an
uneven surface of a diode generated by stripping an end of a
light emission layer.

[0012] In an embodiment of the present disclosure, a poly-
mer layer may be disposed on a second electrode formed ona
light emission layer to decrease non-uniformity ofthe surface
due to a stripped trace, a protrusion, a crack or the like gen-
erated in the forming process of the light emission layer. In the
case where the non-uniformity of the surface is decreased by
the polymer layer, a defect may be reduced in the forming
process of a thin film sealing layer and damage on the thin
film sealing layer may be prevented.

[0013] Another embodiment of the present disclosure pro-
vides a manufacturing method of an organic light emitting
display device.

[0014] An embodiment of the present disclosure provides
an organic light emitting display device, including: a sub-
strate; a first electrode formed on the substrate; a light emis-
sion layer formed on the first electrode; a second electrode
formed on the light emission layer; a polymer layer formed on
the second electrode; and an sealing layer formed on the
polymer layer.

[0015] Insome embodiments, the polymer layer may con-
tain at least one of a silicon-based polymer film, an acryl-
based polymer film, a vinyl-based polymer film, a rubber-
based polymer film, and a urethane-based polymer film.
[0016] Insome embodiments, the polymer layer may com-
prise an adhesive polymer. In some embodiments, the thick-
ness of the polymer layer may be in a range of from about 10
um to about 500 pm.

[0017] In some embodiments, the adhesive polymer may
contain at least one of a silicon-based adhesive, an acryl-
based adhesive, a vinyl-based adhesive, a rubber-based adhe-
sive, and a urethane-based adhesive.

[0018] Insomeembodiments, the light emission layer may
be formed by a transfer method using a transfer donor film. In
some embodiments, the second electrode has a surface and a
portion of the surface may be uneven.

[0019] In some embodiments, the sealing layer may
include an inorganic layer and an organic layer which are
alternately laminated.

[0020] Insome embodiments, a pixel defining layer parti-
tioning the first electrodes by a pixel unit may be disposed at
an edge of the first electrode.

[0021] Another embodiment of the present disclosure pro-
vides a manufacturing method of an organic light emitting
display device, including: forming a first electrode on a sub-
strate; forming a light emission layer on the first electrode;
forming a second electrode on the light emission layer; form-
ing a polymer layer on the second electrode; and forming a
sealing layer on the polymer layer.

[0022] In some embodiments, the forming of the polymer
layer may include disposing a polymer film on the second
electrode. For example, the polymer film may be attached to
the second electrode.
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[0023] In some embodiments, the polymer film may con-
tain at least one of a silicon-based polymer film, an acryl-
based polymer film, a vinyl-based polymer film, a rubber-
based polymer film, and a urethane-based polymer film.
[0024] In some embodiments, the forming of the polymer
layer may include attaching an adhesive polymer tape to the
second electrode.

[0025] In some embodiments, the adhesive polymer tape
may include a base sheet and an adhesive layer disposed on
the base sheet, and the attaching of the adhesive polymer tape
to the second electrode may include attaching the adhesive
layer of the adhesive polymer tape to the second electrode;
and removing the base sheet.

[0026] Insome embodiments, the adhesive layer may con-
tain at least one of a silicon-based adhesive, an acryl-based
adhesive, a vinyl-based adhesive, a rubber-based adhesive,
and a urethane-based adhesive.

[0027] In some embodiments, the manufacturing method
of an organic light emitting display device may further
include pressing the adhesive polymer tape to the second
electrode side, before removing the base sheet after attaching
the adhesive layer of the adhesive polymer tape to the second
electrode.

[0028] In some embodiments, the pressing may include
applying air pressure to the adhesive polymer tape.

[0029] Insome embodiments of the pressing, the adhesive
polymer tape may be pressed by using a roller.

[0030] Insomeembodiments, the forming of thelight emis-
sion layer may include performing transfer using a transfer
donor film.

[0031] In some embodiments of the forming of the light
emission layer, applying a laser to the transfer donor film may
be performed to induce thermal imaging.

[0032] Inthe forming of the sealing layer, forming an inor-
ganic layer made of an inorganic material and forming an
organic layer made of an organic material may be alternately
performed.

[0033] In some embodiments, the manufacturing method
of an organic light emitting display device may further
include forming a pixel defining layer at an edge of the first
electrode, after forming the first electrode.

[0034] Another embodiment of the present disclosure pro-
vides a method of forming the organic light emitting display
device, including: forming a first electrode on a substrate;
forming a pixel defining layer partitioning the first electrodes
by a pixel unit at an edge of the first electrode; forming a light
emission layer on the first electrode by using a laser induced
thermal imaging method; forming a second electrode all over
the light emission layer and the pixel defining layer; disposing
an adhesive polymer on the second electrode; forming a poly-
mer layer by curing the adhesive polymer; and forming a
sealing layer on the polymer layer.

[0035] In the organic light emitting display device accord-
ing to an embodiment of the present disclosure, a polymer
layer is disposed on the second electrode to prevent a sealing
layer from being damaged due to a stripped trace, a protru-
sion, a crack or the like generated in the forming process of
the light emission layer. Particularly, the present disclosure
may be usefully applied in the case where the light emission
layer is formed by a transfer method using a donor film.
[0036] The foregoing summary is illustrative only and is
not intended to be in any way limiting. In addition to the
illustrative aspects, embodiments, and features described
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above, further aspects, embodiments, and features will
become apparent by reference to the drawings and the fol-
lowing detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG. 1is a cross-sectional view schematically illus-
trating a structure of an organic light emitting display device
according to an embodiment of the present disclosure.
[0038] FIG. 2 is a schematic cross-sectional view illustrat-
ing an organic light emitting display device according to an
embodiment of the present disclosure, in which the substrate
100 and a lower structure are particularly illustrated in more
detail.

[0039] FIG. 3 is a diagram illustrating an example of an
adhesive polymer tape which may be applied for forming a
polymer layer.

[0040] FIG. 4 is a diagram illustrating an example of a
structure of a sealing layer 600 in which inorganic layers 611,
612, and 613 and organic layers 621 and 622 are alternately
laminated in the organic light emitting display device accord-
ing to an embodiment of the present disclosure.

[0041] FIGS. 5A to 5K are diagrams schematically illus-
trating a manufacturing process of an organic light emitting
display device according to an embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0042] Hereinafter, the present disclosure will be described
in detail with reference to embodiments illustrated in the
drawings. The scope of the present disclosure is not limited to
drawings or embodiments to be described below. The draw-
ings only select and illustrate an example suitable for describ-
ing the present disclosure among various embodiments.
[0043] Respective components and shapes thereof were
schematically drawn or exaggeratedly drawn in the accom-
panying drawings for easy understanding, and components in
a real product are not illustrated and omitted. Therefore, the
drawings should be analyzed in order to help understanding
the present embodiments. Meanwhile, like reference numer-
als designate like components playing the same role in the
drawings.

[0044] Further, it will be understood that when a layer or an
element is described as being “on” another layer or element,
it may be directly disposed on another layer or element, or an
intervening layer or element may also be present therebe-
tween.

[0045] An organic light emitting display device according
to an embodiment of the present disclosure may include a
substrate 100, a first electrode 200 formed on the substrate, a
light emission layer 300 formed on the first electrode, a sec-
ond electrode 400 formed on the light emission layer, a poly-
mer layer 500 formed on the second electrode, and a sealing
layer 600 formed on the polymer layer, as illustrated in FIG.
1.

[0046] Inthe embodiment illustrated in FIG. 1, a top emis-
sion type organic light emitting display device in which light
generated from the light emission layer is displayed in the
second electrode 400 direction which is opposite to the sub-
strate 100 is exemplified. Hereinafter, embodiments will be
described based on the top emission type organic light emit-
ting display device as illustrated in FIG. 1.

[0047] FIG. 2 is a schematic cross-sectional view illustrat-
ing an organic light emitting display device according to an
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embodiment of the present disclosure, in which the substrate
100 and a lower structure are particularly illustrated in more
detail.

[0048] First, the substrate 100 may be made of glass or
polymer plastic which is generally used in the organic light
emitting display device. In some embodiments, the substrate
100 may be transparent or may not be transparent. In some
embodiments, the substrate 100 may be properly selected and
used according to the need of those skilled in the art.

[0049] In some embodiments, the first electrode 200 may
be disposed on the substrate 100.

[0050] As illustrated in FIG. 2, a plurality of thin film
transistors 120 may be formed on the substrate 100 before
forming the first electrode 200. In some embodiments, the
thin film transistor 120 includes a gate electrode 121, a drain
electrode 122, a source electrode 123, and a semiconductor
layer 124 which are formed on the substrate 100. Further, a
gate insulating layer 113 and an interlayer insulating layer
115 are provided in the thin film transistor 120. The structure
of the thin film transistor 120 is not limited to the form
illustrated in FIG. 2 and may be configured as another form.
Further, as the thin film transistor 120, various thin film tran-
sistors such as an organic thin film transistor in which the
semiconductor layer 124 is made of an organic material and a
silicon thin film transistor in which the semiconductor layer
124 is made of silicon may be included. In some embodi-
ments, a buffer layer 111 made of silicon oxide or silicon
nitride may be further included between the thin film transis-
tor 120 and the substrate 100, if necessary.

[0051] In some embodiments, the first electrode 200, the
light emission layer 300, and the second electrode 400 may be
sequentially formed above the thin film transistors 120. In
FIG. 2, the first electrode 200 is an anode as a pixel electrode
which is electrically connected to the thin film transistor 120,
and the second electrode 400 is a cathode.

[0052] In some embodiments, the first electrode 200 may
be electrically connected with the thin film transistor 120
therebelow. In this case, when a planarization layer 117 cov-
ering the thin film transistor 120 is provided, the first elec-
trode 200 is disposed on the planarization layer 117, and the
first electrode 200 is electrically connected to the thin film
transistor 120 through a contact hole provided in the pla-
narization layer 117.

[0053] In some embodiments, the first electrode 200 may
be provided as a transparent electrode or a reflective elec-
trode. In the case where the first electrode 200 is provided as
atransparent electrode, the first electrode 200 may be made of
ITO, IZO, ZnO or In,O;, and in the case where the first
electrode 200 is provided as a reflective electrode, the first
electrode 200 may include a reflective layer made of Ag, Mg,
Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, or a compound thereof and a
layer made of 1TO, IZO, ZnO or In,0; thereon. In the case
where the first electrode 200 is an anode, as a material of the
first electrode 200, ITO may be generally used.

[0054] InFIG.2,itis exemplified that the first electrode 200
serves as an anode and the second electrode 400 serves as a
cathode, but polarities of the first electrode 200 and the sec-
ond electrode 400 may be reversed.

[0055] A pixel defining layer 210 is provided between the
first electrodes 200. In some embodiments, the pixel defining
layer 210 may be made of a material having an insulation
property, and partitions the first electrode 200 by a pixel unit.
In detail, the pixel defining layer 210 is disposed at an edge of
the first electrode 200 to partition the first electrode by a pixel
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unit and define pixel areas. That is, the pixel defining layer
(PDL) 210 covers the edge of the first electrode 200. In some
embodiments, the pixel defining layer 210 serves to prevent a
short circuit between the first electrode 200 and the second
electrode 400 by increasing a gap between the edge of the first
electrode 200 and the second electrode 400 to prevent an
electric field from being concentrated at the edge of the first
electrode 200, in addition to serving to define the pixel area.
[0056] Insome embodiments, the light emission layer 300
is provided between the first electrode 200 and the second
electrode 400. That is, the light emission layer 300 is formed
in an opening on the first electrode 200 partitioned by the
pixel defining layer 210. The light emission layer 300
includes a red emission layer 310, a green emission layer 320,
and a blue emission layer 330.

[0057] The light emission layer 300 may be formed by
various methods, and for example, may be formed by a trans-
fer method using a transfer donor film. As the transfer donor
film, laser induced thermal imaging donor films 311 and 321
may be used. In some embodiments, the laser induced ther-
malimaging donor films include base substrates 317 and 327,
light-heat conversion layers 315 and 325 formed on the base
substrates 317 and 327, and transfer layers 313 and 323
formed on the light-heat conversionlayers 315 and 325. Inthe
case of irradiating a laser to the laser induced thermal imaging
donor films 311 and 321, the light-heat conversion layers 315
and 325 convert the laser to heat to expand the transfer layers
313 and 323 positioned below the light-heat conversion lay-
ers, and as a result, the transfer layer is separated from the
donor film to be transferred toward the substrate of the
organic light emitting display device (see FIGS. 5D and 5E).
[0058] According to an embodiment, the transfer layer may
contain a light emission material, and a corresponding portion
of the transfer layer is transferred to the position of the light
emission layer of the organic light emitting display device to
form the light emission layer. In detail, the donor film is
disposed on the organic light emitting display device which is
a transfer object, a laser is selectively applied to only a target
region of forming the light emission layer of the donor film,
the light emission material included in the transfer layer of the
donor film is transferred to the corresponding portion of the
organic light emitting display device, and the donor film is
removed. As such, the transfer is performed only in the por-
tion corresponding to the light emission layer region to form
the light emission layer.

[0059] In another exemplary embodiment, after a white
emission material is coated, a color filter is formed on the
white emission material to form the light emission layer 300.
In this case, the transfer donor film may be used in the process
of forming the color filter.

[0060] Atleast oneofaholeinjection layer, a hole transport
layer, an electron transport layer, and an electron injection
layer may be further provided between the first electrode 200
and the second electrode 400, in addition to the light emission
layer 300. The light emission layer 300, the hole injection
layer, the hole transport layer, the electron transport layer, and
the electron injection layer are referred to as an organic layer.
In some embodiments, the organic layer may be made of a
low-molecular organic material or a high-molecular organic
material.

[0061] In some embodiments, the low-molecular organic
material may be applied to all of the hole injection layer, the
hole transport layer, the light emission layer, the electron
transport layer, and the electron injection layer. In some
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embodiments, the low-molecular organic material may be
laminated in a single or complex structure, and the applicable
organic material includes copper phthalocyanine (CuPc),
N,N'-Di(naphthalene-1-y1)-N,N'-diphenyl-benzidine (NPB),
tris-8-hydroxyquinoline aluminum (Alg,), and the like. In
some embodiments, the light emission layer 300, the hole
injection layer, the hole transport layer, the electron transport
layer, or the electron injection layer may be formed by using
the low-molecular organic material through a vacuum depo-
sition method using a mask, or the like.

[0062] In some embodiments, the high-molecular organic
material may be applied to a hole transport layer (HTL) and a
light emission layer (EML). In this case, the hole transport
layer may be made of PEDOT, and the light emission layer
may be made of poly-phenylenevinylene (PPV)-based and
polyfluorene-based high-molecular organic materials.
[0063] In some embodiments, the second electrode 400
may be formed on the light emission layer 300 and the pixel
defining layer 210. The second electrode 400 may be made of
amaterial which is generally used in the art. In some embodi-
ments, the second electrode 400 may also be provided as a
transparent electrode or a reflective electrode. When the sec-
ondelectrode 400 is provided as the transparent electrode, the
second electrode may include a layer made of Li, Ca, LiF/Ca,
LiF/Al, Al, Mg or a compound thereof and a layer made of a
material for forming a transparent electrode such as ITO,
170, ZnO, or In,0; thereon. When the second electrode 400
is provided as the reflective electrode, the second electrode
may be provided by depositing Li, Ca, LiF/Ca, LiF/Al, Al,
Mg or a compound thereof. In the embodiment illustrated in
FIGS. 1 and 2, since the top emission type organic light
emitting display device is described, the second electrode 400
may be manufactured as the transparent electrode. For
example, the second electrode 400 may be formed by using
LiF/Al.

[0064] In some embodiments, a polymer layer 500 is dis-
posed on the second electrode 400.

[0065] In some embodiments, the polymer layer 500 is
disposed on the second electrode 400 to soften the surface of
the second electrode 400. For example, in the case where the
light emission layer is formed by a laser induced thermal
imaging method, stripping of the transfer layer is generated at
an end of the light emission layer when removing the donor
film, and as a result, a stripped trace remains or a protrusion or
void may be generated at the edge of the light emission layer.
In the case where the second electrode is formed on the light
emission layer described above, a shape of the stripped trace,
the protrusion, or the void in the light emission layer influ-
ences the second electrode as it is, and as a result, the surface
of the second electrode is uneven. In this state, in the case
where the sealing layer is formed on the second electrode, a
crack may be generated in the sealing layer, and a material of
forming the sealing layer is not coated well in the process of
forming the sealing layer and thus there is a problem in that
the sealing is not performed well.

[0066] When the uneven surface of the second electrode is
left as it is, deterioration in quality of the organic light emit-
ting display device may be generated due to deteriorated
function of the sealing layer. Accordingly, the polymer layer
500 may be disposed on the second electrode 400 to decrease
surface non-uniformity due to the protrusion or the crack
which may exist on the surface of the second electrode 400.
[0067] In some embodiments, the polymer layer 500 may
include at least one of a silicon-based polymer film, an acryl-
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based polymer film, a vinyl-based polymer film, a rubber-
based polymer film, and a urethane-based polymer film. The
kinds of silicon-based polymer film, acryl-based polymer
film, vinyl-based polymer film, rubber-based polymer film,
and urethane-based polymer film are not particularly limited,
and commercially available products may be used. The poly-
mer films forming the polymer layer need to have a light
transmitting property and have elasticity and softness.
[0068] In an embodiment of the present disclosure, the
silicon-based polymer film may be used as the polymer layer
500. In some embodiments, the silicon-based polymer film
may contain polydimethylsiloxane (PDMS). In another
embodiment of the present disclosure, the polymer layer 500
may be formed by the acryl-based polymer film. In some
embodiments, the acryl-based polymer film may contain
polymethylmethacrylate (PMMA).

[0069] In some embodiments, the polymer layer 500 may
be formed by an adhesive polymer. In some embodiments, the
adhesive polymer may include at least one of a silicon-based
adhesive, an acryl-based adhesive, a vinyl-based adhesive, a
rubber-based adhesive, and a urethane-based adhesive. The
kinds of silicon-based adhesive, acryl-based adhesive, vinyl-
based adhesive, rubber-based adhesive, and urethane-based
adhesive are not particularly limited as the adhesive polymer,
and commercially available products may also be used. The
adhesive polymer forming the polymer layer needs to have a
light transmitting property.

[0070] In order to form the polymer layer 500 by using the
adhesive polymer, an adhesive polymer tape 510 may be used.
In some embodiments, the adhesive polymer tape 510
includes a base sheet 501 and an adhesive layer 502 formed on
the base sheet. In the case of a commercially available adhe-
sive polymer tape 510, arelease layer 503 may be disposed on
the adhesive layer 502.

[0071] InFIG. 3, an example of the adhesive polymer tape
510 is illustrated. Referring to FIG. 3, the adhesive polymer
tape 510 includes the base sheet 501, the adhesive layer 502
formed on the base sheet, and the release layer 503 disposed
on the adhesive layer 502. In some embodiments, the adhe-
sive layer may include at least one ofa silicon-based adhesive,
an acryl-based adhesive, a vinyl-based adhesive, a rubber-
based adhesive, and a urethane-based adhesive.

[0072] In the case where the polymer layer is formed by
using the adhesive polymer tape 510, first, the release layer
503 is removed, the adhesive layer 502 is attached to the
second electrode 400, and then the base sheet 501 is removed
to form the polymer layer. If necessary, the adhesive layer 502
may be cured. For curing, a method such as photocuring or
thermal curing may be applied.

[0073] A thickness of the polymer layer 500 is not particu-
larly limited. The polymer layer 500 needs to be formed to
have a thickness enough to cover the protrusion or the crack
formed on the surface of the second electrode 400. In some
embodiments, the thickness of the polymer layer 500 may be,
for example, about 10 um to 500 um. When the thickness of
the polymer layer 500 is less than 10 um, the protrusion or the
crack formed on the surface of the second electrode 400 may
not be covered, and when the thickness of the polymer layer
500 is more than 500 pum, the thickness may be an obstacle to
slim the organic light emitting display device.

[0074] In some embodiments, a sealing layer 600 is dis-
posed on the polymer layer 500.

[0075] The sealing layer 600 may also be referred to as an
encapsulation layer. In some embodiments, the sealing layer
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600 serves to protect the organic light emitting diode unit
from an external environment.

[0076] Insome embodiments, the sealing layer 600 may be
formed in a single layer or may be formed in a multilayer, and
in an embodiment of the present disclosure, the sealing layer
600 is formed in the multilayer. That is, in the organic light
emitting diode display according to an embodiment of the
present disclosure, the sealing layer 600 has a plurality of thin
film layers.

[0077] FIG. 4illustrates a structure of the sealing layer 600
in the organic light emitting display device according to an
embodiment of the present disclosure in more detail. As illus-
trated in FIG. 4, the sealing layer includes inorganic layers
611, 612, and 613 and organic layers 621 and 622 which are
alternately laminated.

[0078] Insome embodiments, the sealing layer 600 may be
thickly formed in several layers from the viewpoint of pro-
tection of the organic light emitting diode unit such as the
light emission layer 300 and the electrodes 200 and 400. In
some embodiments, the sealing layer 600 may be thinly
formed from the viewpoint of slimness of the organic light
emitting display device. In some embodiments, the inorganic
layers and the organic layers may be laminated with 2 to 30
layers, respectively. That is, when one inorganic layer and one
organic layer which are laminated are referred to as a pair of
layers, 2 to 30 pairs of layers may be formed.

[0079] In some embodiments, an overall thickness of the
sealing layer may be in the range of 10 to 100 um. The
thickness of the sealing layer is determined by considering
protection of the organic light emitting diode unit and slim-
ness of the organic light emitting display device.

[0080] In some embodiments, the inorganic layers 611,
612, and 613 included in the sealing layer 600 may be the
same kind of inorganic thin film layers or may be different
kinds of inorganic thin film layers. Similarly, the organic
layers 621 and 622 included in the sealing layer 600 may be
the same kind of organic thin film layers or may be different
kinds of organic thin film layers.

[0081] The kind of organic layer may depend on a unique
characteristic of the used organic material and a method of
polymerizing monomers for forming the organic layer. In
some embodiments, the organic layer may be formed by
using a conventionally known organic thin film material in the
art. The organic thin film material is not particularly limited.
[0082] For example, the organic layer may be formed by
forming a film through a method such as evaporation, silk-
screen, or coating by using liquid monomers or gel-stated
monomers in which aliquid state and a solid state coexist with
each other, and then photo-polymerizing the formed film by
ultraviolet light or visible light. In some embodiments, the
monomers which may be applied to the above method
include, for example, diazo-based, azide-based, acryl-based,
polyamide-based, polyester-based, epoxide-based, poly-
ether-based, urethane-based monomers and the like. These
monomers may be used either alone or in combination of two
or more kinds.

[0083] Insomeembodiments, the organic layer may also be
formed by a thermal polymerization method in which radicals
generated by heating the monomers start polymerization
reaction. In this case, usable monomers include such mono-
mers for forming polystyrene-based, acryl-based, urea-
based, isocyanate-based, and xylene-based resins. These
monomers may be used either alone or in combination of two
or more kinds.
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[0084] In some embodiments, the organic layer may be
formed by another method which is known in the art, and for
example, the organic layer may be formed by an atomic layer
deposition or chemical vapor deposition (CVD) method.
[0085] A thin film material and a laminating method of the
inorganic thin film layer are not particularly limited, and
conventionally known method may be applied.

[0086] In some embodiments, the thin film material may
include al lest one of silicon nitride, aluminum nitride, zirco-
nium nitride, titanium nitride, hafhium nitride, tantalum
nitride, silicon oxide, aluminum oxide, titanium oxide, zirco-
nium oxide, magnesium oxide, titanium oxide, tin oxide,
cerium oxide, silicon oxide nitride (SiION), ITO, and the like.
As the laminating method thereof, a vacuum film formation
method such as sputtering, chemical vapor deposition
(CVD), e-beam, thermal deposition, and thermal ion beam
assisted deposition (IBAD) may be used. The CVD method
may include induced coupled plasma-chemical vapor depo-
sition (ICP-CVD), capacitively coupled plasma (CCP)-CVD,
surface wave plasma (SWP)-CVD methods, and the like.
[0087] Insomeembodiments, the inorganic layer may have
athickness 0f 0.1 to 1 pm for each layer, and the organic layer
may have a thickness of 0.5 to 3 um for each layer. Further, a
refractive index of the inorganic layer may be in the range of
1.6 t0 2.5, and a refractive index of the organic layer may be
in the range of 1.3 to 1.5.

[0088] Although not illustrated in the drawing, a window
member made of a material such as glass or plastic may be
disposed on the sealing layer 600. In some embodiments, the
window member may be disposed to be in close contact with
the sealing layer 600 or to be spaced apart from the sealing
layer 600.

[0089] Further, an embodiment of the present disclosure
provides a manufacturing method of an organic light emitting
display device.

[0090] A manufacturing method of an organic light emit-
ting display device according to an embodiment of the present
disclosure includes forming a first electrode 200 on a sub-
strate 100, forming a light emission layer 300 on the first
electrode 200, forming a second electrode 400 on the light
emission layer 300, forming a polymer layer 500 on the
second electrode 400, and forming a sealing layer 600 on the
polymer layer 500.

[0091] FIGS. 5A to 5K sequentially illustrate a manufac-
turing process of an organic light emitting display device
according to an embodiment of the present disclosure.
[0092] In order to manufacture the organic light emitting
display device, first, the first electrode 200 is formed on the
substrate 100 (see FIG. 5A).

[0093] In some embodiments, a pixel defining layer 210
may be formed between the first electrodes 200 (see FIG. 5B).
The pixel defining layer 210 is made of a material having an
insulation property, and partitions the first electrode 200 by a
pixel unit.

[0094] Insome embodiments, the light emission layer 300
may be formed in an opening on the first electrode 200 par-
titioned by the pixel defining layer 210 by a pixel unit. In
some embodiments, the light emission layer 300 includes a
red emission layer 310, a green emission layer 320, and a blue
emission layer 330.

[0095] In the embodiment, a method of forming the light
emission layer 300 formed in a structure having a blue com-
mon emission layer will be described as an example.
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[0096] 1Inorder to form the light emission layer 300, first, a
blue emission layer 330 is formed all over the first electrode
200 and the pixel defining layer 210 (see FIG. 5C). In some
embodiments, the blue emission layer becomes the common
emission layer.

[0097] Subsequently, the red emission layer and the green
emission layer are sequentially formed on the blue common
emission layer. In the embodiment, transferring using a trans-
fer donor film is included. In detail, a method of forming the
red emission layer and the green emission layer by a laser
induced thermal imaging method will be described. To this
end, as the donor film, laser induced thermal imaging donor
films 311 and 321 may be used.

[0098] In some embodiments, the laser induced thermal
imaging donor films may include base substrates 317 and
327, light-heat conversion layers 315 and 325 formed on the
base substrates 317 and 327, and transfer layers 313 and 323
formed on the light-heat conversion layers 315 and 325.
[0099] First, the laser induced thermal imaging donor film
311 for forming the red emission layer is disposed on the blue
emission layer 330 and then a laser is irradiated only in a red
emission region (see F1G. 5D). A part of the transfer layer 313
containing a red emission material is transferred in the red
emission region by irradiating the laser. In detail, the light-
heat conversion layer 315 converts the laser into the heat by
the laser irradiation to expand the transfer layer 313 disposed
below the light-heat conversion layer 315 and the transfer
layer 313 is separated from the donor film to be transferred to
the substrate side to form the red emission layer 310 (see FIG.
5E).

[0100] Next, the laser induced thermal imaging donor film
321 for forming the green emission layer is disposed on the
blue emission layer 330 and then the laser is irradiated only in
a green emission region (see FIG. 5E). A part of the transfer
layer 323 containing a green emission material may be trans-
ferred in the green emission region by irradiating the laser. In
some embodiments, the light-heat conversion layer 325 con-
verts the laser into heat by the laser irradiation to expand the
transfer layer 323 disposed below the light-heat conversion
layer 325 and the transfer layer 323 is separated from the
donor film to be transferred to the substrate side to form the
green emission layer 320 (see FIG. 5F).

[0101] As aresult, as illustrated in FIG. 5F, the light emis-
sion layer is formed. In addition to the light emission layer
300, at least one of a hole injection layer, a hole transport
layer, an electron transport layer and an electron injection
layer may be further formed.

[0102] After forming the light emission layer 300, the sec-
ond electrode 400 may be formed on the light emission layer
300 (see FIG. 5G).

[0103] In some embodiments, the polymer layer 500 may
be formed on the second electrode 400.

[0104] In order to form the polymer layer 500, an adhesive
polymer tape 510 may be used. In some embodiments, the
adhesive polymer tape 510 may include a base sheet 501 and
an adhesive layer 502 formed on the base sheet 501.

[0105] The adhesive polymer tape 510 may be manufac-
tured by those skilled in the art according as his needs, and
commercially available product may also be used. In some
embodiments, a release layer 503 may be disposed on the
adhesive layer 502 (see FIG. 3). In some embodiments, the
adhesive polymer tape includes a pressure sensitive adhesive
(PSA).
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[0106] Insome embodiments, the adhesive layer may con-
tain at least one of a silicon-based adhesive, an acryl-based
adhesive, a vinyl-based adhesive, a rubber-based adhesive,
and a urethane-based adhesive. In some embodiments, the
adhesive layer may use an adhesive polymer tape made of the
silicon-based adhesive.

[0107] In order to form the polymer layer, the adhesive
polymer tape 510 may be disposed on the second electrode
400 (see FIG. 5H). In the case where the release layer 503 is
disposed on the adhesive polymer tape 510, after the release
layer 503 is removed, the adhesive polymer tape 510 may be
disposed on the second electrode 400 so that the adhesive
layer 502 is attached to the second electrode 400.

[0108] In some embodiments, the adhesive polymer tape
510 may be disposed on the second electrode 400 and thus the
adhesive polymer tape 510 may be attached to the second
electrode 400, and the adhesive layer 502 of the adhesive
polymer tape 510 may be attached to the second electrode 400
by applying pressure. That is, after the adhesive layer 502 of
the adhesive polymer tape 510 is attached to the second elec-
trode 400, the adhesive polymer tape 510 is pressed to the
second electrode side (see FIG. 51).

[0109] Inthe pressing of the adhesive polymer tape 510, as
illustrated in FIG. 51, there is a method of applying air pres-
sure to the adhesive polymer tape. In some embodiments, in
order to apply air pressure, an air injecting blade 520 may be
used. In some embodiments, the adhesive layer 502 of the
adhesive polymer tape 510 may be attached to the second
electrode 400 by the aid of the pressure pressed by the air 530
injected from the air injecting blade 520. In some embodi-
ments, the air injecting blade 520 may apply air pressure
while moving in an arrow direction M1 illustrated in FIG. 5I.
[0110] In embodiments of the pressing process, the adhe-
sive polymer tape may be pressed by using a roller.

[0111] Next, the adhesive layer is exposed by removing the
base sheet 501. In some embodiments, the exposed adhesive
layer 501 may be cured after removing the base sheet 501. For
the curing, a method such as photo curing or thermal curing
may be applied. In some embodiments, the adhesive layer
may be cured by irradiating a ultraviolet light to the exposed
adhesive layer to form the polymer layer 500 (see FIG. 5J).
[0112] The adhesive layer is referred to as an adhesive
polymer. In some embodiments, the forming of the polymer
layer may include disposing an adhesive polymer on the
second electrode and forming a polymer layer by curing the
adhesive polymer.

[0113] Unlike the above embodiment illustrated in the
drawing, in the forming of the polymer layer, a polymer film
may be directly disposed on the second electrode. In some
embodiments, the polymer film may include at least one of a
silicon-based polymer film, an acryl-based polymer film, a
vinyl-based polymer film, a rubber-based polymer film, and a
urethane-based polymer film. In some embodiments, the
polymer film is as described above.

[0114] Next, a sealing layer 600 is formed on the polymer
layer 500 (see FIG. 5K).

[0115] In the forming of the sealing layer 600, forming an
inorganic layer made of an inorganic material and forming an
organic layer made of an organic material are alternately
performed.

[0116] Inembodiments of the forming of the sealing layer
600, the forming of the inorganic layer and the forming ofthe
organic layer may be alternately performed 2 to 30 times,
respectively.
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[0117] Although not illustrated in the drawing, forming the
window member may be further included after forming the
sealing layer 600. In some embodiments, the window mem-
ber may be sealed together with the substrate 100 by using a
bonding and sealing member and the like while facing the
substrate 100.

[0118] A method of forming the organic light emitting dis-
play device according to another embodiment of the present
disclosure may include forming a first electrode on a sub-
strate; forming a pixel defining layer partitioning the first
electrodes by a pixel unit at an edge of the first electrode;
forming a light emission layer on the first electrode by using
a laser induced thermal imaging method; forming a second
electrode throughout the light emission layer and the pixel
defining layer; disposing an adhesive polymer on the second
electrode; forming a polymer layer by curing the adhesive
polymer; and forming an sealing layer on the polymer layer.
[0119] From the foregoing, it will be appreciated that vari-
ous embodiments of the present disclosure have been
described herein for purposes of illustration, and that various
modifications may be made without departing from the scope
and spirit of the present disclosure. Accordingly, the various
embodiments disclosed herein are not intended to be limiting,
with the true scope and spirit being indicated by the following
claims.

What is claimed is:

1. An organic light emitting display device, comprising:

a substrate;

a first electrode formed on the substrate;

a light emission layer formed on the first electrode;

a second electrode formed on the light emission layer;

apolymer layer formed on the second electrode; and

a sealing layer formed on the polymer layer.

2. The organic light emitting display device of claim 1,
wherein the polymer layer contains at least one of a silicon-
based polymer film, an acryl-based polymer film, a vinyl-
based polymer film, a rubber-based polymer film, and a ure-
thane-based polymer film.

3. The organic light emitting display device of claim 1,
wherein the polymer layer comprises an adhesive polymer.

4. The organic light emitting display device of claim 3,
wherein the adhesive polymer contains at least one of a sili-
con-based adhesive, an acryl-based adhesive, a vinyl-based
adhesive, a rubber-based adhesive, and an urethane-based
adhesive.

5. The organic light emitting display device of claim 1,
wherein the second electrode has a surface and a portion of
the surface is uneven.

6. The organic light emitting display device of claim 1,
wherein the sealing layer includes an inorganic layer and an
organic layer which are alternately laminated.

7. The organic light emitting display device of claim 1,
further comprising a pixel defining layer disposed at an edge
of the first electrode.

8. The organic light emitting display device of claim 1,
wherein the thickness of the polymer layer is in a range of
from about 10 pm to about 500 pum.

9. A method of manufacturing an organic light emitting
display device, comprising:

forming a first electrode on a substrate;

forming a light emission layer on the first electrode;
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forming a second electrode on the light emission layer;

forming a polymer layer on the second electrode; and

forming a sealing layer on the polymer layer.

10. The method of claim 9, wherein the forming of the
polymer layer includes disposing a polymer film on the sec-
ond electrode.

11. The method of claim 10, wherein the polymer film
contains at least one of a silicon-based polymer film, an
acryl-based polymer film, a vinyl-based polymer film, a rub-
ber-based polymer film, and a urethane-based polymer film.

12. The method of claim 9, wherein the forming of the
polymer layer includes attaching an adhesive polymer tape to
the second electrode.

13. The method of claim 12, wherein the adhesive polymer
tape includes a base sheet and an adhesive layer disposed on
the base sheet, and the attaching of the adhesive polymer tape
to the second electrode includes attaching the adhesive layer
of the adhesive polymer tape to the second electrode; and
removing the base sheet.

14. The method of claim 13, wherein the adhesive layer
contains at least one of a silicon-based adhesive, an acryl-
based adhesive, a vinyl-based adhesive, a rubber-based adhe-
sive, and a urethane-based adhesive.

15. The method of claim 13, further comprising:

before removing the base sheet after attaching the adhesive

layer of the adhesive polymer tape to the second elec-
trode,

pressing the adhesive polymer tape to the second electrode

side.

16. The method of claim 15, wherein the pressing includes
applying air pressure to the adhesive polymer tape.

17. The method of claim 15, wherein in the pressing, the
adhesive polymer tape is pressed by using a roller.

18. The method of claim 9, wherein the forming of the light
emission layer includes performing transfer using a transfer
donor film.

19. The method of claim 18, wherein in the performing of
transfer, a laser induced thermal imaging including applying
a laser to the transfer donor film is performed.

20. The method of claim 9, wherein in the forming of the
sealing layer, forming an inorganic layer made of an inor-
ganic material and forming an organic layer made of an
organic material are alternately performed.

21. The method of claim 9, further comprising:

forming a pixel defining layer at an edge of the first elec-

trode, after forming the first electrode.

22. A method of manufacturing an organic light emitting
display device, comprising:

forming a first electrode on a substrate;

forming a pixel defining layer partitioning the first elec-

trodes by a pixel unit at an edge of the first electrode;
forming a light emission layer on the first electrode by
using a laser induced thermal imaging method;
forming a second electrode all over the light emission layer
and the pixel defining layer;

disposing an adhesive polymer on the second electrode;

forming a polymer layer by curing the adhesive polymer;

and

forming a sealing layer on the polymer layer.
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