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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2013-0078984,
filed on Jul. 5, 2013, and entitled, “Organic Light Emitting
Display Device and Method of Manufacturing the Same,” is
incorporated by reference herein in its entirety.

BACKGROUND

[0002] 1.Field

[0003] Oneormore embodiments described hereinrelate to
a display device.

[0004] 2. Description of the Related Art

[0005] Various types of flat panel displays have been devel-
oped. Examples include a liquid crystal display, an organic
light emitting display device, and an electrophoretic display
device. In an organic light emitting display device, each pixel
emit lights from an organic light emitting diode in response to
signals applied to its anode and the cathode. Each diode
includes an organic emission layer, which emits light at a
brightness that correspond to a current flowing in the organic
emission layer.

SUMMARY

[0006] In accordance with one embodiment, an organic
light emitting display device includes a substrate; a pixel
defining layer on the substrate, the pixel defining layer includ-
ing a plurality of openings corresponding to a plurality of
pixels; and a spacer on the pixel defining layer, wherein the
plurality of pixels includes a plurality of first pixels, a plural-
ity of second pixels, and a plurality of third pixels emitting
light of different colors, wherein the first pixels and the sec-
ond pixels are alternately disposed in a row direction and the
third pixels are continuously disposed in a row direction, and
wherein the row in which the first pixels and the second pixels
are alternately disposed and the row in which the third pixels
are continuously disposed are adjacent to each other in a
column direction, and the spacer is disposed between two of
the third pixels.

[0007] Also, therow in which the first pixels and the second
pixels are alternately disposed. and the row in which the third
pixels are continuously disposed, are alternately disposed.

[0008] Also, the device further includes a plurality of
anodes including first to third anodes on the substrate; an
organic emission layer on the plurality of anodes; and a cath-
ode on the organic emission layer, wherein: the first anode is
in the first pixel, the second anode is in the second pixel, the
third anode is in the third pixel, and a partial region of the
plurality of anodes is below the pixel defining layer, and
wherein the spacer overlaps the third anode.

[0009] Also, the organic emission layer includes: a first
organic emission layer in the first pixel and emitting light of
a first color; a second organic emission layer in the second
pixel and emitting light of a second color; and a third organic
emission layer in the first to third pixels and emitting light of
a third color.

[0010] The third organic emission layer may be on the first
organic emission layer and the second organic emission layer.
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Additionally, or alternatively, the third organic emission layer
may be below the first organic emission layer and the second
organic emission layer.

[0011] Also, a height of the pixel defining layer may be
substantially 2,000 to 5,000 A, and a height of the spacer is
substantially 3,000 to 7,000 A. A distance between the spacer
and the first pixel and a distance between the spacer and the
second pixel may be 8 um or more. A distance between the
spacer and the third pixel may be 3 um or less. The pixel
defining layer and the spacer may be separately or integrally
formed.

[0012] In accordance with another embodiment, a method
of manufacturing an organic light emitting display device
includes preparing a substrate; forming a plurality of anodes
including a plurality of first anodes, a plurality of second
anodes, and a plurality of third anodes on the substrate; form-
ing a pixel defining layer on the plurality of anodes and the
substrate, the pixel defining layer including a plurality of
openings exposing respective areas of the plurality of anodes;
forming a spacer on the pixel defining layer; forming a first
organic emission layer on the first anode and forming a sec-
ond organic emission layer on the second anode; forming a
third organic emission layer on the first organic emission
layer and the second organic emission layer; and forming a
cathode on the third organic emission layer. The first anodes
and the second anodes are alternately disposed in a row direc-
tion and the third anodes are continuously disposed in the row
direction. The row in which the first pixels and the second
pixels are alternately disposed and the row in which the third
pixels are continuously disposed are adjacent to each other in
acolumn direction. The spacer is disposed between the open-
ings exposing two adjacent third anodes in the row direction.
[0013] Also, the first organic emission layer and the second
organic emission layer are formed by laser transfer. The
spacer may be formed on the pixel defining layer by deposi-
tion. The spacer is formed by selectively removing the pixel
defining layer. The spacer may be formed to overlap the third
anode.

[0014] Also, a height of the pixel defining layer may be
substantially 2,000 to 5,000 A. A height of the spacer may be
substantially 3,000 to 7,000 A. A distance between the spacer
and the first pixel and a distance between the spacer and the
second pixel may be 8 um or more. A distance between the
spacer and the third pixel is 3 um or less.

[0015] In accordance with another embodiment, a method
of manufacturing an organic light emitting display device
includes preparing a substrate including a base, a plurality of
thin film transistors disposed on the base, and an insulating
layer on the thin film transistors and having a plurality of via
holes exposing respective areas of the plurality of thin film
transistors; forming a plurality of anodes on the substrate, the
plurality of anodes connected to the plurality of thin film
transistors through the plurality of via holes, the plurality of
anodes including a plurality of first anodes, a plurality of
second anodes, and a plurality of third anodes;; forming a
pixel defining layer on the plurality of anodes, the pixel defin-
ing layer including with a plurality of openings exposing
respective areas of the plurality of anodes; forming a spacer
on the pixel defining layer; forming a third organic emission
layer on the first to third anodes; forming a first organic
emission layer on the first anode and the third organic emis-
sion layer and forming a second organic emission layer on the
second anode and the third organic emission layer; and form-
ing a cathode on the first to third organic emission layers.
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[0016] The first anodes and the second anodes are alter-
nately disposed in a row direction and the third anodes are
continuously disposed in the row direction. The row in which
the first pixels and the second pixels are alternately disposed
and the row in which the third pixels are continuously dis-
posed are adjacent to each other in a column direction. The
spacer is disposed between the openings exposing two adja-
cent third anodes in the row direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Features will become apparent to those of ordinary
skill in the art by describing in detail exemplary embodiments
with reference to the attached drawings in which:

[0018] FIG. 1 illustrates an embodiment of an organic light
emitting display device;

[0019] FIG. 2 illustrates a view along section line II-II' in
FIG. 1;
[0020] FIG. 3 illustrates an embodiment of a method of

manufacturing an organic light emitting display device;
[0021] FIGS. 4 to 10 illustrate cross-sectional views corre-
sponding to various stages of an embodiment of a method of
manufacturing the organic light emitting display device;
[0022] FIG. 11 illustrates a cross-sectional view of an
organic light emitting display device according to another
embodiment;

[0023] FIG. 12illustrates another embodiment of a method
of manufacturing an organic light emitting display device;
[0024] FIG. 13 illustrates a cross-sectional view of an
organic light emitting display device according to another
embodiment; and

[0025] FIG. 14 illustrates another embodiment of a method
of manufacturing an organic light emitting display device.

DETAILED DESCRIPTION

[0026] Example embodiments are described more fully
hereinafter with reference to the accompanying drawings;
however, they may be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.
[0027] Inthe drawing figures, the dimensions of layers and
regions may be exaggerated for clarity of illustration. It will
also be understood that when a layer or element is referred to
as being “on” another layer or substrate, it can be directly on
the other layer or substrate, or intervening layers may also be
present. Further, it will be understood that when a layer is
referred to as being “under” another layer, it can be directly
under, and one or more intervening layers may also be
present. In addition, it will also be understood that when a
layer is referred to as being “between” two layers, it can be the
only layer between the two layers, or one or more intervening
layers may also be present. Like reference numerals refer to
like elements throughout.

[0028] FIG. 1 illustrates a plan view of an embodiment of
an organic light emitting display device. FIG. 2 illustrates a
cross-sectional view of the organic light emitting display
device taken along line I to 1I' of FIG. 1.

[0029] Referring to FIGS. 1 to 2, an organic light emitting
display device 1 includes a substrate 10, a pixel defining layer
30, and a spacer SP. The substrate 10 may include a base 11,
a buffer layer 12, a gate insulating layer 13, an interlayer
insulating layer 14, a plurality of thin film transistors, each

Jan. 8, 2015

including a semiconductor layer SM, a gate electrode G, a
source electrode S, and a drain electrode D, and a planariza-
tion layer 15.

[0030] The base 11 may be made of an insulating material
such as glass, quartz, ceramic, plastic, or the like. In one
embodiment, the base 11 may have a flat plate shape. Also,
according to some embodiments, the base 11 may be made of
a material which is easily flexible by external force. The base
11 may support other constituent elements disposed on the
base 11.

[0031] Thebuffer layer 12 may be disposed on the base 11.
The buffer layer 12 prevents impure elements from penetrated
into and for planarizing an upper surface of the base 11. The
buffer layer 12 may be made of various materials capable of
performing such a function. For example, one of a silicon
nitride (SiN, ) layer, a silicon oxide (5i0,) layer, or a silicon
oxynitride (SiO,N, ) layer may be used as the buffer layer 12.
According to some embodiments, the buffer layer 12 may be
omitted.

[0032] The semiconductor layer SM may be disposed on
the buffer layer 11. The semiconductor layer SM may be
formed as an amorphous silicon layer or a polycrystal silicon
layer. According to some embodiments, the semiconductor
layer SM may be made of an organic semiconductor material.
The semiconductor layer SM may include a channel region in
which impurities are not doped. A source region and a drain
region are disposed at respective sides of the channel region
and are in contact with the source electrode S and the drain
electrode D, respectively.

[0033] The gate insulating layer 13 may be disposed on the
semiconductor layer SM. The gate insulating layer 13 may
insulate the gate electrode G and the semiconductor layer SM
from each other. The gate insulating layer 13 may be formed
of silicon nitride (SiN, ) or silicon oxide (SiO,), for example.

[0034] The gate electrode G may be disposed on the gate
insulating layer 13. The gate electrode G may be disposed to
overlap at least a partial region of the semiconductor layer
SM. The semiconductor layer SM may or may not be in a
conductive state depending on whether a voltage is applied to
the gate electrode G. For example, when a relatively high
voltage is applied to the gate electrode G, the semiconductor
layer SM is in a conductive state, and thus the drain electrode
D and the source electrode S may be electrically connected to
each other. When a relatively low voltage is applied to the gate
electrode G, the semiconductor layer SM is in a non-conduc-
tive state, and thus the drain electrode D and the source
electrode S may be insulated from each other.

[0035] The interlayer insulating layer 14 may be disposed
on the gate electrode G. The interlayer insulating layer 14
may cover the gate electrode G to insulate the gate electrode
G from the source electrode S and the drain electrode D. The
interlayer insulating layer 14 may be made of silicon nitride
(S8iN,), silicon oxide (Si0,), or the like.

[0036] The source electrode S and the drain electrode D
may be disposed on the interlayer insulating layer 14. The
source electrode S and the drain electrode D may be con-
nected with the semiconductor layer SM though a through-
hole passing through the interlayer insulating layer 14 and the
gate insulating layer 13, respectively.

[0037] The source electrode S, the drain electrode D, the
gate electrode G, and the semiconductor layer SM may form
a thin film transistor. The thin film transistor may determine
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whether to transfer a signal transferred to the source electrode
S to the drain electrode D, according to a voltage applied to
the gate electrode G.

[0038] A planarization layer 15 may be disposed on the
interlayer insulating layer 14, the source electrode S, and the
drain electrode D. The planarization layer 15 removes a step
on the source electrode S and the drain electrode D to form a
planarized surface, in order to improve emission efficiency of
organic emission layers 41, 42, and 43 disposed on the pla-
narization layer 15, to be described in greater detail below.
[0039] The planarization layer 15 may be made of one or
more materials of polyacrylates resin, epoxy resin, phenolic
resin, polyamides resin, polyvimide resin, unsaturated polyes-
ter resin, poly phenylenethers resin, poly phenylenesulfides
resin, and benzocyclobutene (BCB). A via hole V may be
formed in the planarization layer 15, and anodes 21, 22, and
23 to be described below contact the drain electrode D
through the via hole V to be electrically connected with each
other.

[0040] The pixel defining layer 30 may be disposed on the
substrate 10. A plurality of openings may be formed in the
pixel defining layer 30, and a plurality of pixels P1, P2, and P3
may be defined by respective inner regions of the plurality of
openings. In order to decrease a thickness of the organic light
emitting display device 1, a height hl of the pixel defining
layer 30 needs to be decreased. However, when the height hl
of the pixel defining layer 30 is excessively small, the organic
emission layer disposed in one pixel penetrates into other
adjacent pixels, to decrease display quality of the organic
light emitting display device 1. As aresult, the height h1 of the
pixel defining layer 30 may have a minimum limit. For
example, the height h1 of the pixel defining layer 30 may be
substantially 2,000 to 5,000 A,

[0041] The plurality of pixels P1, P2, and P3 may include a
first pixel P1, a second pixel P2, and a third pixel P3. The first
to third pixels P1, P2, and P3 may be pixels having different
colors. For example, the first pixel P1 may be a red pixel, the
second pixel P2 may be a green pixel, and the third pixel P3
may be a blue pixel. The first pixels P1 and the second pixels
P2 may be alternately disposed in a row direction. The third
pixels P3 may be continuously disposed in a row direction.
The row in which the first pixels P1 and the second pixels P2
are alternately disposed, and the row in which the third pixels
P3 are continuously disposed, may be adjacent to each other
in a column direction. The row in which the first pixels P1 and
the second pixels P2 are alternately disposed, and the row in
which the third pixels P3 are continuously disposed, may be
alternately disposed in a column direction.

[0042] The spacer SP may be made of substantially the
same material as the pixel defining layer 30, or a different
material. The spacer SP may be disposed on the pixel defining
layer 30. The spacer SP may be disposed between two adja-
cent third pixels P3. When a first organic layer 41 or a second
organic layer 42 is formed by laser transfer, a region where the
spacer SP is disposed further protrudes upward as compared
with a region where the spacer SP is not disposed. Accord-
ingly, a distance from the adjacent third pixels PX and a donor
film in the spacer SP is larger than a distance between the first
pixel P1 and the second pixel P2 and the donor film.

[0043] As aresult, when the first organic layer 41 1s formed
in the first pixel P1, or the second organic layer 42 is formed
in the second pixel P2, the possibility of the first organic layer
41 or the second organic layer 42 penetrating into the third
pixel P3 may be reduced as a result of the spacer SP. The
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spacer SP also allows for a distance between the third pixel P3
and the first pixel P1 and a distance between the third pixel P3
and the second pixel P2 to be reduced. This may translate into
an improvement or increase in the aperture ratio and the
resolution of the organic light emitting display device 1. This
will be described below in more detail with reference to FIG.
8.

[0044] When the height of the spacer SP is excessively
large, the distance between the donor film and the first pixel
P1 and the second pixel P2 is excessively large. Thus, the first
organic layer 41 may not be smoothly transferred into the first
pixel P1, or the second organic layer 42 may not be smoothly
transferred into the second pixel P2. Conversely, when the
height of the spacer SP is excessively small, the first organic
layer 41 or the second organic layer 42 may penetrate into the
third pixel P3. In order for the first organic layer 41 and/or the
second organic layer 42 to smoothly transfer to the first pixel
P1 and/or the second pixel P2, and to prevent the first organic
layer 41 and/or the second organic layer 42 from penetrating
into the third pixel P3, a height h2 of the spacer SP measured
from the upper portion of the pixel defining layer 30 may be
substantially 3,000 to 7,000 A.

[0045] When a distance d1 between the spacer SP and the
third pixel P3 is excessively large, the spacer SP may not
effectively perform the function of preventing the first
organic layer 41 and/or the second organic layer 42 from
penetrating into the third pixel P3. In order to prevent the first
organic layer 41 and/or the second organic layer 42 from
penetrating into the third pixel P3, the distance d1 between
the spacer SP and the third pixel P3 may be about 3 yum or less.
[0046] When a distance d2 between the spacer SP and the
first pixel P1 is excessively small, the first organic layer 41
may not be properly transferred to the region of the first pixel
P1 adjacent to the spacer SP. Accordingly, in order for the first
organic layer 41 to transfer into the first pixel P1, the distance
d2 between the spacer SP and the first pixel P1 may be about
8 wm or more. Similarly, a distance d3 between the spacer SP
and the second pixel P2 may be about 8 um or more.

[0047] The spacer SP may overlap a third anode 23. That is,
at least a partial region of the spacer SP may be disposed on
the third anode 23. When the thickness of the pixel defining
layer 30 is small, a shape of the upper surface of the pixel
defining layer 30 may be curved according to, for example, a
shape of a lower portion of the pixel defining layer 30. The
region of the upper surface of the pixel defining layer 30,
which overlaps the third anode 23, may be disposed at the
highest portion of the upper surface of the pixel defining layer
30. Therefore, when the spacer SP overlaps the third anode
23, the spacer SP may be formed to have a sufficient height
even though a small amount of material is used in the forma-
tion of the spacer SP.

[0048] The organic light emitting display device 1 may
further include a plurality of anodes 21, 22, and 23, organic
emission layers 41, 42, and 43, and a cathode 50.

[0049] The plurality of anodes 21, 22, and 23 may be dis-
posed on the substrate. The plurality of anodes 21, 22, and 23
may be made ofa reflective conductive material, a transparent
conductive material, or a semi-transparent conductive mate-
rial. For example, the reflective conductive material may use
lithium (L1), calcium (Ca), lithium fluoride/calcium (LiF/Ca),
lithium fluoride/aluminum (LiF/Al), aluminum (Al), silver
(Ag), magnesium (Mg), or gold (Au), the transparent conduc-
tive material may use indium tin oxide (ITO), indium zinc
oxide (IZ0), zinc oxide (Zn0), or indium oxide (In,05), and
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the semi-transparent conductive material may use a co-depo-
sition material including one or more of magnesium (Mg) and
silver (Ag) or one or more materials of magnesium (Mg),
silver (Ag), calcium (Ca), lithium (Li), and aluminum (Al).
[0050] Each ofthe plurality of anodes 21, 22, and 23 may be
connected with the thin film transistor through the via hole V.
The plurality of anodes 21, 22, and 23 are spaced apart from
each other to be disposed in one pixel of the plurality of pixels
P1, P2, and P3. The plurality of anodes 21, 22, and 23 may
include a first anode 21, a second anode 22, and a third anode
23. The firstanode 21 may be disposed in the first pixel P1, the
second anode 22 may be disposed in the second pixel P2, and
the third anode 23 may be disposed in the third pixel P3. An
edge region of each of the plurality of anodes 21, 22, and 23
may be disposed below the pixel defining layer 30, but is not
necessarily limited thereto.

[0051] The organic emission layers 41, 42, and 43 may be
disposed on the plurality of anodes 21, 22, and 23. When a
current flows in the organic emission layers 41, 42, and 43,
light may be emitted. More specifically, when holes and elec-
trons are supplied to the organic layers 41, 42, and 43 and an
energy level of excitons (formed by the coupling of holes and
electron) changes from an excited state to a ground state, light
may be emitted having a color corresponding to the changed
energy level. According to some embodiments, the color of
the light emitted by the organic emission layers 41,42, and 43
may be one of red, blue, and green. Brightness of the light
emitted by the organic emission layers 41, 42, and 43 may be
changed in response to a magnitude of the current flowing in
the organic layers.

[0052] The organic emission layers 41, 42, and 43 may
include a first organic emission layer 41, a second organic
emission layer 42, and a third organic emission layer 43
which emit light having different colors. Alternatively, the
emission layers may emit white light through different color
filters.

[0053] Forexample, the first organic emission layer 41 may
emit red light, the second organic emission layer 42 may emit
green light, and the third organic emission layer 43 may emit
blue light, but they are not necessarily limited thereto. The
first organic emission layer 41 is disposed on the first anode
21 to be disposed in the first pixel P1. The second organic
emission layer 42 is disposed on the second anode 22 to be
disposed in the second pixel P2. The third organic emission
layer 43 may be disposed on the first to third anodes 21, 22,
and 23, and be disposed on the first and second organic
emission layers 41 and 42. The third organic emission layer
43 may be disposed on the front side of the organic light
emitting display device 1. The third organic emission layer 43
disposed in the first pixel P1 or the second pixel P2 does not
emit light, and thus may not influence colors of the first pixel
P1 and the second pixel P2.

[0054] The cathode 50 may be disposed on the organic
emission layers 41, 42, and 43. The cathode 50 may be dis-
posed to face the plurality of anodes 21, 22, and 23. The
cathode 50 may be integrally disposed on the front side of the
organic light emitting display device 1, but is not necessarily
limited thereto. The cathode 50 may be made of the same
material as the anodes 21, 22, and 23, but is not necessarily
limited thereto. For example, in the case where the anodes 21,
22, and 23 are reflective electrodes, the cathode 50 may be a
transparent or semi-transparent electrode. In the case where
the anodes 21, 22, and 23 are transparent or semi-transparent
electrodes, the cathode 50 may be a reflective electrode.
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[0055] FIGS. 3 to 10 describe an embodiment of a method
for manufacturing organic light emitting display device 1.
Particularly, FIG. 3 illustrates a flowchart of operations
included in a method of manufacturing an organic light emit-
ting display device. FIGS. 4 to 10 illustrate cross-sectional
views of the organic light emitting display device at various
stages of the method. In particular, FIGS. 4 to 10 illustrate
cross-sectional views of the organic light emitting display
device with respect to the same region as 11 to II' of FIG. 1.
[0056] Referring to FIG. 3, the method may include pre-
paring the substrate 10 (S10), forming the anodes 21, 22, and
23 (S20), forming the pixel defining layer 30 (S30), forming
the spacer SP (S40), forming the first and second organic
emission layers 41 and 42 (S50), forming the third organic
emission layer 43 (S60), and forming the cathode 50 (S70).
[0057] The substrate 10 may be prepared, for example, as
illustrated in FIG. 4. The substrate 10 may be substantially the
same as the substrate 10 in FIG. 2.

[0058] In forming the anodes 21, 22, and 23 (820), the
plurality of anodes 21, 22, and 23 may be formed on the
substrate 10, as illustrated in FIG. 5. The anodes 21, 22, and
23 may be formed by deposition using a mask, but are not
necessarily limited thereto. Each of the plurality of anodes 21,
22, and 23 may be connected with the thin film transistor
through the via hole V.

[0059] In forming the pixel defining layer 30 (S30), the
pixel defining layer 30 is formed on the substrate 10, as
illustrated in FIG. 6. The pixel defining layer 30 may be
formed by deposition using a mask, but is not necessarily
limited thereto. For example, by coating a material for form-
ing the pixel defining layer 30 on the entire surface and then
removing openings, the pixel defining layer 30 having a shape
illustrated in FIG. 6 may be formed. The pixel defining layer
30 may be formed so that at least a partial region overlaps the
anodes 21, 22, and 23. The pixel defining layer 30 may be
formed to have a height of substantially 2,000 to 5,000 A.
[0060] Inthe forming of the spacer SP (S40), the spacer SP
may be formed on the pixel defining layer 30 as illustrated in
FIG. 7. The spacer SP may be formed by deposition or coating
using a separate mask. The spacer SP may be formed between
two third pixels P3 which are adjacent to each other in a row
direction. The spacer SP may be formed to overlap the third
anode 23. The spacer SP may be formed so that a height h2
from the upper surface of the pixel defining layer 30 is sub-
stantially 2,000 to 5,000 A. The spacer SP may be formed so
that a distance between the first pixel P1 and the second pixel
P2 is about 8 um or more. The spacer SP may be formed so
that a distance from the third pixel P3 is about 3 pm or less.
[0061] In the forming of the first and second organic emis-
sion layers 41 and 42 (S50), the first and second organic
emission layers 41 and 42 may be formed by transfer using a
laser. Referring to FIG. 8, when forming the first organic
emission layer 41, a donor film DF may be disposed to contact
the spacer SP formed at the relatively highest position among
structures of the organic light emitting display device 1
formed in advance. Since the donor film DF may be bent by
gravity, a distance from the donor film DF in the region in the
third pixel P3, which is relatively adjacent to the spacer SP, is
larger than a distance from the donor film DF in the regions in
the first and second pixels P1 and P2, which are relatively
spaced apart from the spacer SP.

[0062] A light mask LM may be disposed on the donor film
DF. Openings may be formed in the light mask LM. The
openings formed in the light mask LM may be disposed onthe
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first pixel P1. A laser L may be irradiated to the donor film DF
through the openings of the light mask LM. An organic mate-
rial forms a droplet from the donor film DF, by the laser L
irradiated to the donor film DF, to be discharged downward.
The droplet of the organic material contacts the first organic
layer 21. As a result, transfer of the first organic layer 21 may
be performed.

[0063] The second organic layer 22 may be formed by
substantially the same method as the first organic layer 21. By
such a method, the first and second organic layers 21 and 22
may be formed as illustrated in FIG. 9. Since the distance
from the donor film DF of the region in the third pixel P3 by
the spacer SP is larger than a distance from the donor film DF
of the region in the first and second pixels P1 and P2, when the
first organic layer 41 or the second organic layer 42 is trans-
ferred, the possibility that the first organic layer 41 and the
second organic layer 42 penetrate into the third pixel P3 may
be reduced. Accordingly, even though the distance between
the pixels is reduced, the first organic layer 41 and the second
organic layer 42 may be prevented from penetrating into the
third pixel P3. As aresult, it is possible to improve an aperture
ratio and resolution of the organic light emitting display
device 1.

[0064] In forming the third organic emission layer 43
(860), as illustrated in FIG. 10, the third organic emission
layer 43 may be formed on the front side of the organic light
emitting display device 1. The third organic emission layer 43
may be formed on the firstand second organic emission layers
41 and 42. The third organic emission layer 43 may be formed
without a separate mask.

[0065] Informing the cathode 50 (S70), the cathode 50 may
be formed on the third organic emission layer 43. Through the
forming of the cathode 50, the organic light emitting display
device illustrated in FIG. 2 may be formed.

[0066] FIG. 11 illustrates a cross-sectional view of another
embodiment of an organic light emitting display device 2.
FIG. 12 illustrates an embodiment of a method of manufac-
turing the organic light emitting display device in FIG. 11.
[0067] Referring to FIG. 12, in an organic light emitting
display device 2, a third organic layer 43 may be disposed
below first and second organic layers 41 and 42. Even though
the third organic layer 43 is disposed below first and second
organic layers 41 and 42, operation of the organic light emit-
ting display device 2 is substantially the same as that of the
organic light emitting display device 1in FIGS. 1 and 2. Also,
a plan view of the organic light emitting display device 2 is
substantially the same as FIG. 1.

[0068] Themethod of manufacturing organic light emitting
display device 2 may include preparing the substrate 10
(S10), forming the anodes 21, 22, and 23 (S20), forming the
pixel defining layer 30 (S30), forming the spacer SP (S40),
forming the third organic emission layer 43 (S51), forming
the first and second organic emission layers 41 and 42 (S61),
and forming the cathode 50 (S70). In order to manufacture the
organic light emitting display device 2, forming the third
organic emission layer 43 (S51) may precede forming the first
and second organic emission layers 41 and 42 (S61). Other
descriptions for the manufacturing method of the organic
light emitting display device 2 are substantially the same as
the descriptions for the manufacturing method of the organic
light emitting display device 1 described with reference to
FIGS. 3 to 11 and thus omitted.

[0069] FIG. 13 illustrates a cross-sectional view of another
embodiment of an organic light emitting display device 3.
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FIG. 14 illustrates a flowchart of a method of manufacturing
the organic light emitting display device in FIG. 13.

[0070] Referring to FIG. 13, in organic light emitting dis-
play device 3, the spacer SP and the pixel defining layer 30
may be integrally formed. Thus, a boundary between the
spacer SP and the pixel defining layer 30 may not exist. Also,
a region of the pixel defining layer 30, which relatively pro-
trudes from the upper surface as compared with the other
regions, may be defined as the spacer SP. Other descriptions
for the organic light emitting display device 3 are substan-
tially the same as the descriptions for the organic light emit-
ting display device 1 in FIGS. 1 and 2 and thus omitted.
[0071] Referring to FIG. 14, the method of manufacturing
organic light emitting display device 3 may include preparing
the substrate 10 (S10), forming the anodes 21, 22, and 23
(520), forming the pixel defining layer 30 and the spacer SP
(S31), forming the first and second organic emission layers 41
and 42 (S50), forming the third organic emission layer 43
(560), and forming the cathode 50 (S70). In forming the pixel
defining layer 30 and the spacer SP (S31), a material for
forming the pixel defining layer 30 is coated on a structure of
the organic light emitting display device 3 formed in advance.
The coated material is then selectively removed so that a
removed amount in the region where the spacer SP 1s formed
is smaller than in other regions of the pixel defining layer 30.
As aresult, the pixel defining layer 30 and the spacer SP may
be integrally formed. Other descriptions for the manufactur-
ing method of the organic light emitting display device 3 are
substantially the same as the descriptions for the manufactur-
ing method of the organic light emitting display device 1
described with reference to FIGS. 3 to 11 and thus omitted.
[0072] According to some embodiments, in the organic
light emitting display device, the spacer SP and the pixel
defining layer 30 may be integrally formed. Simultaneously,
the third organic emission layer 43 may be disposed below the
first and second organic emission layers 41 and 42.

[0073] By way of summation and review, in order to
improve an aperture ratio or resolution of an organic light
emitting display device, distances between pixels may be
reduced. When the distance between the pixels is reduced, an
effective emission area is increased and, thus, the aperture
ratio or the resolution may be increased. In accordance with
one or more embodiments, the organic emission layer dis-
posed in one pixel is prevented from penetrating into adjacent
pixels, for example, having different colors.

[0074] Ifthis penetration were not prevented, deformation
of colors of the pixels may occur.

[0075] Also, there may be a decrease display quality of the
organic light emitting display device. Particularly, when an
organic emission layer for emitting green or red light pen-
etrates into a blue pixel, a color of the blue pixel may be
deformed.

[0076] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of ordinary skill in the art as of the filing of
the present application, features, characteristics, and/or ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art
that various changes in form and details may be made without
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departing from the spirit and scope of the present invention as
set forth in the following claims.

What is claimed is:
1. An organic light emitting display device, comprising:
a substrate;
a pixel defining layer on the substrate, the pixel defining
layer including a plurality of openings corresponding to
a plurality of pixels; and

aspacer on the pixel defining layer, wherein the plurality of
pixels includes a plurality of first pixels, a plurality of
second pixels, and a plurality of third pixels emitting
light of different colors, wherein the first pixels and the
second pixels are alternately disposed in a row direction
and the third pixels are continuously disposed in a row
direction, and wherein the row in which the first pixels
and the second pixels are alternately disposed and the
row in which the third pixels are continuously disposed
are adjacent to each other in a column direction, and the
spacer is disposed between two of the third pixels.

2. The organic light emitting display device as claimed in
claim 1, wherein the row in which the first pixels and the
second pixels are alternately disposed, and the row in which
the third pixels are continuously disposed, are alternately
disposed.

3. The organic light emitting display device as claimed in
claim 1, further comprising:

a plurality of anodes including first to third anodes on the

substrate;

an organic emission layer on the plurality of anodes; and

a cathode on the organic emission layer, wherein:

the first anode is in the first pixel, the second anode is in the

second pixel, the third anode is in the third pixel, and a
partial region ofthe plurality of anodes is below the pixel
defining layer, and wherein the spacer overlaps the third
anode.

4. The organic light emitting display device as claimed in
claim 3, wherein the organic emission layer includes:

a first organic emission layer in the first pixel and emitting

light of a first color;

a second organic emission layer in the second pixel and

emitting light of a second color; and

athird organic emission layer in the first to third pixels and

emitting light of a third color.

5. The organic light emitting display device as claimed in
claim 4, wherein the third organic emission layer is on the first
organic emission layer and the second organic emission layer.

6. The organic light emitting display device as claimed in
claim 4, wherein the third organic emission layer is below the
first organic emission layer and the second organic emission
layer.

7. The organic light emitting display device as claimed in
claim 1, wherein:

a height of the pixel defining layer is substantially 2,000 to

5,000 A, and
aheight of the spacer is substantially 3,000 to 7,000 A.

8. The organic light emitting display device as claimed in
claim 1, wherein a distance between the spacer and the first
pixel and a distance between the spacer and the second pixel
are about 8 pm or more.

9. The organic light emitting display device as claimed in
claim 1, wherein a distance between the spacer and the third
pixel is about 3 pm or less.
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10. The organic light emitting display device as claimed in
claim 1, wherein the pixel defining layer and the spacer are
integrally formed.

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

forming a plurality of anodes including a plurality of first

anodes, a plurality of second anodes, and a plurality of
third anodes on a substrate;

forming a pixel defining layer on the plurality of anodes

and the substrate, the pixel defining layer including a
plurality of openings exposing respective areas of the
plurality of anodes;

forming a spacer on the pixel defining layer;

forming a first organic emission layer on the first anode and

forming a second organic emission layer on the second
anode;

forming a third organic emission layer on the first organic

emission layer and the second organic emission layer;
and

forming a cathode on the third organic emission layer,

wherein the first anodes and the second anodes are alter-
nately disposed in a row direction and the third anodes
are continuously disposed in the row direction, wherein
the row in which the first pixels and the second pixels are
alternately disposed and the row in which the third pixels
are continuously disposed are adjacent to each otherina
column direction, and wherein the spacer is disposed
between the openings exposing two adjacent third
anodes in the row direction.

12. The method as claimed in claim 11, wherein the first
organic emission layer and the second organic emission layer
are formed by laser transfer.

13. The method as claimed in claim 11, wherein the spacer
is formed to overlap the third anode.

14. The method as claimed in claim 11, wherein a height of
the pixel defining layer is substantially 2,000 to 5,000 A.

15. The method as claimed in claim 14, wherein a height of
the spacer is substantially 3,000 to 7,000 A.

16. The method as claimed in claim 14, wherein a distance
between the spacer and the first pixel and a distance between
the spacer and the second pixel are about 8 um or more.

17. The method as claimed in claim 14, wherein a distance
between the spacer and the third pixel is about 3 pm or less.

18. The method as claimed in claim 11, wherein the spacer
is formed on the pixel defining layer by deposition.

19. The method as claimed in claim 18, wherein the spacer
is formed by selectively removing the pixel defining layer.

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

preparing a substrate including a base, a plurality of thin

film transistors disposed on the base, and an insulating
layer on the thin film transistors and having a plurality of
via holes exposing respective areas of the plurality of
thin film transistors;

forming a plurality of anodes on the substrate, the plurality

of anodes connected to the plurality of thin film transis-
tors through the plurality of via holes, the plurality of
anodes including a plurality of first anodes, a plurality of
second anodes, and a plurality of third anodes;

forming a pixel defining layer on the plurality of anodes,

the pixel defining layer including with a plurality of
openings exposing respective areas of the plurality of
anodes;

forming a spacer on the pixel defining layer;
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forming a third organic emission layer on the first to third
anodes;

forming a first organic emission layer on the first anode and
the third organic emission layer and forming a second
organic emission layer on the second anode and the third
organic emission layer; and

forming a cathode on the first to third organic emission
layers, wherein the first anodes and the second anodes
are alternately disposed in a row direction and the third
anodes are continuously disposed in the row direction,
wherein the row in which the first pixels and the second
pixels are alternately disposed and the row in which the
third pixels are continuously disposed are adjacent to
each other in a column direction, and wherein the spacer
is disposed between the openings exposing two adjacent
third anodes in the row direction.
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