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(57)  An organic light emitting display device (11) in-
cludes a substrate (20) including an emission region (80)
and a non-emission region (90), an organic light emitting
element (150) which emits light, the organic light emitting
element including a first electrode (151) disposed on the
substrate in the emission region, an organic light emitting
layer (152) disposed on the first electrode in the emission
region, and a second electrode (153) disposed on the

ORGANIC LIGHT EMITTING DISPLAY DEVICE

organic light emitting layer, and a via insulation layer
(140) disposed on the substrate in the non-emission re-
gion thereof, the via insulation layer including an organic
insulation material. The via insulation layer defines an
opening therein (141) in which the organic light emitting
layer (152) of the organic light emitting element is dis-
posed.
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Description
BACKGROUND
1. Field

[0001] Embodiments relate to display devices. More
particularly, embodiments relate to organic light emitting
display devices.

2. Description of the Related Art

[0002] An organic light emitting display device may
have an organic light emitting element including a hole
injection layer, an electron injection layer, and an organic
light emitting layer formed therebetween. In the organic
light emitting display device, light may be generated as
excitons, which are the combination of holes injected
from the hole injection layer and electrons injected from
the electron injection layer, fall from an excited state to
a ground state.

[0003] The organic light emitting display device may
not include a separate light source to generate light, and
thus the organic light emitting display device may have
relatively small thickness and light weight as well as rel-
atively low power consumption. Furthermore, the organic
light emitting display device may have relatively wide
viewing angle, high contrast and high response speed,
etc.

SUMMARY

[0004] One or more embodiment provides an organic
light emitting display device for preventing damage of an
organic light emitting layer.

[0005] One or more embodiment provides an organic
light emitting display device for reducing or effectively
preventing damage of an organic light emitting element.
[0006] An organic light emitting display device accord-
ing to one or more embodiment includes a substrate in-
cluding an emission region and a non-emission region,
an organic light emitting element which emits light, the
organic light emitting element including a first electrode
disposed on the substrate in the emission region, an or-
ganic light emitting layer disposed on the first electrode
in the emission region, and a second electrode disposed
on the organic light emitting layer, and a via insulation
layer disposed on the substrate in the non-emission re-
gion thereof, the via insulation layer including an organic
insulation material. The via insulation layer defines an
opening therein in which the organic light emitting layer
of the organic light emitting element is disposed.

[0007] In an embodiment, a maximum height of a top
surface of the via insulation layer from the substrate may
be greater than a height of a bottom surface of a center
portion of the first electrode from the substrate.

[0008] Inanembodiment, the organic light emitting dis-
play device may further include a transistor connected

10

15

20

25

30

35

40

45

50

55

to the organic light emitting element in the emission re-
gion of the substrate, the transistor disposed on the sub-
strate in the non-emission region.

[0009] In an embodiment, from the substrate, the
height of the bottom surface of the center portion of the
first electrode may be disposed at same height as a drain
electrode of the transistor.

[0010] Inanembodiment,the organiclight emitting dis-
play device may further include a passivation layer in-
cluding an inorganic insulation material, the passivation
layer disposing the via insulation layer between the pas-
sivation layer and the substrate.

[0011] In an embodiment, the passivation layer may
extend along a top surface and a sidewall of the via in-
sulation layer.

[0012] In an embodiment, the passivation layer may
be disposed only in the non-emission region.

[0013] In an embodiment, the passivation layer may
be disposed in the non-emission region and in the emis-
sion region.

[0014] Inanembodiment, the organiclight emitting dis-
play device may further include a passivation layer dis-
posed between the substrate and the via insulation layer,
the passivation layer including an inorganic insulation
material.

[0015] In an embodiment, the passivation layer may
be disposed only in the non-emission region.

[0016] In an embodiment, the passivation layer may
be disposed in the non-emission region and in the emis-
sion region.

[0017] An organic light emitting display device accord-
ing to one or more embodiment includes a substrate, a
plurality of sub-pixels disposed on the substrate, the plu-
rality of sub-pixels eachincluding an organiclight emitting
element, and a via insulation layer disposed on the sub-
strate in each of the sub-pixels including the organic light
emitting element, the via insulation layer including an or-
ganic insulation material. The via insulation layer defines
an opening therein in which the organic light emitting el-
ement of at least one sub-pixel among the plurality of
sub-pixels is disposed.

[0018] In an embodiment, the plurality of sub-pixels
may include a blue sub-pixel, a green sub-pixel, and a
red sub-pixel. The organic light emitting element of the
blue sub-pixel may be disposed in the opening of the via
insulation layer.

[0019] Inanembodiment, the organiclight emitting dis-
play device may further include a passivation layer dis-
posed between the via insulation layer and the organic
light emitting element, the passivation layer including an
inorganic insulation material.

[0020] In an embodiment, the passivation layer may
extend along a top surface and a sidewall of the via in-
sulation layer.

[0021] In an embodiment, the passivation layer may
define an opening in which the organic light emitting el-
ement of the at least one sub-pixel is disposed.

[0022] In an embodiment, the passivation layer may
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be disposed between the organic light emitting element
of the at least one sub-pixel and the substrate.

[0023] Inanembodiment, the organic light emitting dis-
play device may further include a passivation layer dis-
posed between the substrate and the via insulation layer,
the passivation layer including an inorganic insulation
material.

[0024] In an embodiment, the passivation layer may
define an opening in which the organic light emitting el-
ement of the at least one sub-pixel is disposed.

[0025] In an embodiment, the passivation layer may
be disposed between the organic light emitting element
of the at least one sub-pixel and the substrate.

[0026] The organic light emitting display device ac-
cording to one or more embodiment may include the via
insulation layer which may not overlap the organic light
emitting layer, therefore, damage to the organic light
emitting layer may be reduced or effectively prevented.
The organic light emitting display device according to one
or more embodiment may include the via insulation layer
which may not overlap the organic light emitting element
of atleast one sub-pixel, therefore, damage to the organic
light emitting element may be reduced or effectively pre-
vented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] lllustrative, non-limiting embodiments will be
more clearly understood from the following detailed de-
scription taken in conjunction with the accompanying
drawings.

FIG. 1 is a cross-sectional side view illustrating an
embodiment of an organic light emitting display de-
vice according to the invention.

FIG. 2 is a cross-sectional side view illustrating an-
other embodiment of an organic light emitting display
device according to the invention.

FIG. 3 is a top plan view illustrating an embodiment
of a display member of the organic light emitting dis-
play device in FIG. 1.

FIG. 4 is an enlarged top plan view illustrating an
embodiment of a unit pixel of the display member in
FIG. 3.

FIG. 5is an enlarged cross-sectional view illustrating
an embodiment of an organic light emitting display
device according to the invention.

FIG. 6is an enlarged cross-sectional view illustrating
another embodiment of an organic light emitting dis-
play device according to the invention.

FIG. 7 is an enlarged cross-sectional view illustrating
still another embodiment of an organic light emitting
display device according to the invention.

FIG. 8is an enlarged cross-sectional view illustrating
yet another embodiment of an organic light emitting
display device according to the invention.

FIG. 9is an enlarged cross-sectional view illustrating
yet another embodiment of an organic light emitting
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display device according to the invention.
DETAILED DESCRIPTION

[0028] The invention now will be described more fully
hereinafter with reference to the accompanying draw-
ings, in which various embodiments are shown. This in-
vention may, however, be embodied in many different
forms, and should not be construed as limited to the em-
bodiments set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention
to those skilled in the art. Like reference numerals refer
to like elements throughout.

[0029] It will be understood that when an element is
referred to as being "on" another element, it can be di-
rectly on the other element or intervening elements may
be present therebetween. In contrast, when an element
isreferredto as being "directly on" another element, there
are no intervening elements present.

[0030] It will be understood that, although the terms
"first," "second," "third" etc. may be used herein to de-
scribe various elements, components, regions, layers
and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these
terms. These terms are only used to distinguish one el-
ement, component, region, layer or section from another
element, component, region, layer or section. Thus, "a
first element," "component," "region," "layer" or "section"
discussed below could be termed a second element,
component, region, layer or section without departing
from the teachings herein.

[0031] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting. As used herein, the singular forms
"a," "an," and "the" are intended to include the plural
forms, including "at least one," unless the content clearly
indicates otherwise. "At least one" is not to be construed
as limiting "a" or "an." "Or" means "and/or." As used here-
in, the term "and/or" includes any and all combinations
of one or more of the associated listed items. It will be
further understood that the terms "comprises" and/or
"comprising," or "includes" and/or "including" when used
in this specification, specify the presence of stated fea-
tures, regions, integers, steps, operations, elements,
and/or components, but do not preclude the presence or
addition of one or more other features, regions, integers,
steps, operations, elements, components, and/or groups
thereof.

[0032] Furthermore, relative terms, such as "lower" or
"bottom" and "upper" or "top," may be used herein to
describe one element’s relationship to another element
as illustrated in the Figures. It will be understood that
relative terms are intended to encompass different ori-
entations of the device in addition to the orientation de-
picted in the Figures. For example, if the device in one
of the figures is turned over, elements described as being
on the "lower" side of other elements would then be ori-
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ented on "upper" sides of the other elements. The exem-
plary term "lower," can therefore, encompasses both an
orientation of "lower" and "upper," depending on the par-
ticular orientation of the figure. Similarly, if the device in
one of the figures is turned over, elements described as
"below" or "beneath" other elements would then be ori-
ented "above" the other elements. The exemplary terms
"below" or "beneath" can, therefore, encompass both an
orientation of above and below.

[0033] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this disclosure belongs. It will be
further understood that terms, such as those defined in
commonly used dictionaries, should be interpreted as
having a meaning that is consistent with their meaning
in the context of the relevant art and the present disclo-
sure, and will not be interpreted in an idealized or overly
formal sense unless expressly so defined herein.
[0034] Exemplary embodiments are described herein
with reference to cross section illustrations that are sche-
matic illustrations of idealized embodiments. As such,
variations from the shapes of the illustrations as a result,
for example, of manufacturing techniques and/or toler-
ances, are to be expected. Thus, embodiments de-
scribed herein should not be construed as limited to the
particular shapes of regions as illustrated herein but are
to include deviations in shapes that result, for example,
from manufacturing. For example, a region illustrated or
described as flat may, typically, have rough and/or non-
linear features. Moreover, sharp angles that are illustrat-
ed may be rounded. Thus, the regions illustrated in the
figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and
are not intended to limit the scope of the present claims.
[0035] Hereinafter, organic light emitting display devic-
es in accordance with embodiments of the present dis-
closure will be explained in detail with reference to the
accompanying drawings.

[0036] An organic light emitting display device may in-
clude a display panel which generates an image with
light. The display panel may include an organic light emit-
ting element which generates the light for displaying the
image, a transistor which drives the organic light emitting
element to generate the light for displaying the image,
and a via insulation layer. The via insulation layer may
protect the transistor which drives the organic light emit-
ting element and may planarize a top surface of the tran-
sistor within the display panel. The via insulation layer
may include organic material.

[0037] The via insulation layer including the organic
material may generate an outgas due to relatively short-
term or long-term chemical dissolution thereof. The out-
gas may be undesirably injected into an organic light
emitting layer of the organic light emitting element, so
that damages such as a dark spot, a pixel shrinkage, etc.
may undesirably occur.

[0038] FIG. 1is a cross-sectional side view illustrating
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an embodiment of an organic light emitting display device
according to the invention.

[0039] Referringto FIG. 1, an organic light emitting dis-
play device 11 according to an embodiment may include
a (base) substrate 20, an encapsulation substrate 30,
and a display member 40. The substrate 20, the encap-
sulation substrate 30, and the display member 40 may
together define a display panel of the organic light emit-
ting display device. Such display panel may be disposed
relative to other components of the organic light emitting
display device, including but not limited to, a receiving
container, cover, etc.

[0040] The substrate 20 may include transparent ma-
terial such as glass or plastic. The display member 40
may be disposed on the substrate 20. The display mem-
ber 40 may generate and display an image with light. In
an embodiment, for example, the display member 40 may
be disposed on a center portion of a first surface 21 of
the substrate 20. The display member 40 may be on the
first surface 21 to be disposed spaced apart from ends
or outer edges of the substrate 20. The display member
40 may display the image toward the substrate 20 and/or
the encapsulation substrate 30.

[0041] The encapsulation substrate 30 may be dis-
posed on the display member 40. The encapsulation sub-
strate 30 may face the first surface 21 of the substrate
20 with respect to the display member 40. The encapsu-
lation substrate 30 may have substantially the same ma-
terial as the substrate 20. The encapsulation substrate
30 may block impurities outside thereof, from penetrating
into the display member 40.

[0042] An (outer) edge portion of the substrate 20 and
an (outer) edge portion of the encapsulation substrate
30 may be combined to each other by a sealing member
50. A space between the substrate 20 and the encapsu-
lation substrate 30 may be encapsulated by the sealing
member 50. A moisture absorbing member or a filling
member may be disposed in the space.

[0043] FIG. 2 is a cross-sectional side view illustrating
another embodiment of an organic light emitting display
device according to the invention.

[0044] Referringto FIG. 2, an organic light emitting dis-
play device 11 according to another embodiment may
include a (base) substrate 20, an encapsulation thin film
35, and a display member 40.

[0045] As illustrated in FIG. 2, the encapsulation thin
film 35 may be disposed on the display member 40 in-
stead of the encapsulation substrate 30 (refer to FIG. 1).
The encapsulation thin film 35 may protect the display
member 40 from impurities similar to that described
above for the encapsulation substrate 30. The encapsu-
lation thin film 35 may have a structure in which at least
one inorganic layer and at least one organic layer are
alternately layered. However, the structure of the encap-
sulation thin film 35 is not limited thereto, and any trans-
parent encapsulation structure may be applied which pro-
tects the display member 40 from impurities.

[0046] FIG. 3 is a top plan view illustrating an embod-
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iment of the display member of the organic light emitting
display device in FIG. 1. The display member illustrated
in FIG. 3 may also be applied to the organic light emitting
display device in FIG. 2.

[0047] Referringto FIG. 3, the display member 40 may
include a unit pixel 60 provided in plurality (indicated by
the @@® disposed at each side of the unit pixel 60 in
FIG. 3). The unit pixels 60 may be arranged along a first
direction and a second direction, which cross each other.
The first direction and the second direction may be sub-
stantially parallel to the substrate 20. The first direction
and the second direction may define a plane which is
parallel to the plane in which the substrate 20 and/or the
first surface 21 thereof are disposed. The first direction
and the second direction may be substantially orthogonal
to each other in the top plan view, but the invention is not
limited thereto. A thickness of the organic light emitting
display device is taken in a third direction which crosses
each of the first and second directions. The cross-sec-
tional views of FIGS. 1 and 2 are defined in the third
(thickness) direction, and another direction in the plane
parallel to the plane in which the substrate 20 and/or the
first surface 21 thereof are disposed, such as the first or
second direction.

[0048] Each unitpixel 60 may include a plurality of sub-
pixels 70. Light generated at or transmitted through the
sub-pixels 70 may be emitted from each of the sub-pixels
70. In an embodiment, each unit pixel 60 may include a
first sub-pixel 70a, a second sub-pixel 70b, and a third
sub-pixel 70c. However, the number of the sub-pixels 70
within a single unit pixel 60 is not limited thereto, and
each unit pixel 60 may include two, four or more sub-
pixels 70.

[0049] In an embodiment, the first sub-pixel 70a, the
second sub-pixel 70b, and the third sub-pixel 70c may
emit blue light, green light and red light, respectively.
Each unit pixel 60 may display a particular color by com-
bining lights emitted from individual sub-pixels such as
the first sub-pixel 70a, the second sub-pixel 70b, and the
third sub-pixel 70c.

[0050] FIG. 4 is an enlarged top plan view illustrating
an embodiment of a unit pixel of the display member in
FIG. 3.

[0051] Referring to FIG. 4, each of the sub-pixels 70
may include an emission region and a non-emission re-
gion. The first sub-pixel 70a may include a first emission
region 80a and a first non-emission region 90a. The sec-
ond sub-pixel 70b may include a second emission region
80b and a second non-emission region 90b. The third
sub-pixel 70c may include a third emission region 80c
and a third non-emission region 90c. The sub-pixels 70
each including the emission region and the non-emission
region may be spaced apart from each other (refer to
FIG. 4) or may be directly adjacent to each other (refer
to FIG. 5, for example).

[0052] Light may be emitted from the emission region.
In an embodiment, for example, blue light may be emitted
from the first emission region 80a, green light may be
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emitted from the second emission region 80b, and red
light may be emitted from the third emission region 80c.
[0053] The non-emission region of a sub-pixel may be
adjacent to the emission region thereof. In an embodi-
ment, for example, the non-emission region may sur-
round the emission region in the top plan view, that is,
be disposed at all sides of the emission region. Referring
to FIG. 4, for example, the first non-emission region 90a
may surround the first emission region 80a, the second
non-emission region 90b may surround the second emis-
sion region 80b, and third non-emission region 90c may
surround the third emission region 80c.

[0054] A via insulation layer 140 may not overlap the
emission region of at least one sub-pixel among the plu-
rality of sub-pixels 70. In an embodiment, the via insula-
tion layer 140 may not overlap the first emission region
80a of the first sub-pixel 70a among the first sub-pixel
70a, the second sub-pixel 70b and the third sub-pixel
70c. However, in another embodiment, the via insulation
layer 140 may not overlap the second emission region
80b of the second sub-pixel 70b or the third emission
region 80c of the third sub-pixel 70c, among the first sub-
pixel 70a, the second sub-pixel 70b and the third sub-
pixel 70c. A detail of the via insulation layer 140 will be
explained below with reference to FIG. 5.

[0055] FIG. 5 is an enlarged cross-sectional view illus-
trating an embodiment of an organic light emitting display
device according to the invention. For example, FIG. 5
may be an enlarged cross-sectional view illustrating an
organic light emitting display device 11 according to the
invention, taken along line I-I" in FIG. 4.

[0056] Referringto FIG.5, an organic light emitting dis-
play device 11 according to an embodiment may include
a substrate 20, transistors TR_a and TR_b, a via insula-
tion layer 140, and organic light emitting elements 150a
and 150b. The transistors TR_a and TR_b may be dis-
posed on the substrate 20. The via insulation layer 140
may cover the transistors TR_a and TR_b. The organic
light emitting elements 150a and 150b may be disposed
on the substrate 20.

[0057] The substrate 20 may include a collective emis-
sion region and a collective non-emission region, defined
by these respective regions of the sub-pixels 70. FIG. 5
illustrates only the first sub-pixel 70a, which includes the
first emission region 80a and the first non-emission re-
gion 90a, and the second sub-pixel 70b, which includes
the second emission region 80b and the second non-
emission region 90b. However, the third sub-pixel 70c,
which includes the third emission region 80c and the third
non-emission region 90c, may be also disposed on the
substrate 20. The third sub-pixel 70c may have substan-
tially the same element or structure as the first sub-pixel
70a or the second sub-pixel 70b. Therefore, a description
on the third sub-pixel 70c may be omitted.

[0058] A bufferlayer 105 may be disposed on the sub-
strate 20, between the transistors and the substrate 20.
The buffer layer 105 may have a flat surface facing the
transistors, and may block a penetration of impurities
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from outside the organic light emitting display device 11.
The buffer layer 105 may include an inorganic insulation
material such as silicon oxide (SiOx), silicon nitride
(SiNXx), silicon oxynitride (SiOxNy), or the like. In an al-
ternative embodiment, the buffer layer 105 may be omit-
ted.

[0059] A first transistor TR_a and a second transistor
TR_b may be disposed on the substrate 20. The first
transistor TR_a may supply a driving (electrical) current
to a first organic light emitting element 150a, and the
second transistor TR_b may supply a driving (electrical)
current to a second organic light emitting element 150b.
Thefirst transistor TR_a may include afirst active pattern
1104, a first gate electrode 120a, a first source electrode
130a and a first drain electrode 135a. The second tran-
sistor TR_b may include a second active pattern 110b,
a second gate electrode 120b, a second source electrode
130b, and a second drain electrode 135b. In an embod-
iment, the first transistor TR_a may be disposed in the
first non-emission region 90a.

[0060] The first active pattern 110a and the second
active pattern 110b may be disposed on the buffer layer
105. The first active pattern 110a and the second active
pattern 110b may include semiconductor material. In an
embodiment, for example, the first active pattern 110a
and the second active pattern 110b may include amor-
phous silicon, polycrystalline silicon, oxide semiconduc-
tor, or the like. Each of the first active pattern 110a and
the second active pattern 110b may include or define a
source region, a drain region, and a channel region dis-
posed therebetween.

[0061] A gateinsulation layer 115 may be disposed on
the buffer layer 105. The gate insulation layer 115 may
cover the first active pattern 110a and the second active
pattern 110b. The gate insulation layer 115 may include
an inorganic insulation material such as silicon oxide (Si-
Ox), silicon nitride (SiNXx), silicon oxynitride (SiOxNy), or
the like. The gate insulation layer 115 may insulate the
first gate electrode 120a from the first active pattern 110a,
and may insulate the second gate electrode 120b from
the second active pattern 110b.

[0062] The first gate electrode 120a and the second
gate electrode 120b may be disposed on the gate insu-
lation layer 115. The first gate electrode 120a may over-
lap the channel region of the first active pattern 110a.
The second gate electrode 120b may overlap the channel
region of the second active pattern 110b. The first gate
electrode 120a and the second gate electrode 120b may
include a metal material such as molybdenum (Mo), alu-
minum (Al), copper (Cu), titanium (Ti), or the like.
[0063] An insulation interlayer 125 may be disposed
on the gate insulation layer 115. The insulation interlayer
125 may cover the first gate electrode 120a and the sec-
ond gate electrode 120b. The insulation interlayer 125
may include an inorganic insulation material such as sil-
icon oxide (SiOx), silicon nitride (SiNx), silicon oxynitride
(SiOxNy), or the like.

[0064] The first source electrode 130a, the first drain
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electrode 135a, the second source electrode 130b and
the second drain electrode 135b may be disposed on the
insulation interlayer 125. The first source electrode 130a
and the first drain electrode 135a may be in contact with
the source region and the drain region of the first active
pattern 110a, respectively, through contact holes in the
insulation interlayer 125 and in the gate insulation layer
115. The second source electrode 130b and the second
drain electrode 135b may be in contact with the source
region and the drain region of the second active pattern
110b, respectively, through contactholes in the insulation
interlayer 125 and in the gate insulation layer 115. The
first source electrode 130a, the first drain electrode 135a,
the second source electrode 130b, and the second drain
electrode 135b mayinclude a metal such as molybdenum
(Mo), aluminum (Al), copper (Cu), titanium (Ti), or the like.
[0065] The via insulation layer 140 may be disposed
on the insulation interlayer 125. The via insulation layer
140 may be common to each of the sub-pixels 70 and to
each of the unit pixels 60. The via insulation layer 140
may cover the first transistor TR_a and the second tran-
sistor TR_b. In an embodiment, for example, the via in-
sulation layer 140 may cover the first source electrode
130a, the first drain electrode 135a, the second source
electrode 130b, and the second drain electrode 135b.
The via insulation layer 140 may have a flat top surface
so as to alleviate an uneven surface derived from the first
transistor TR_a and the second transistor TR_b, and so
as to reduce or effectively prevent the occurrence of fail-
ure of structures within the organic light emitting display
device 11 disposed on the via insulation layer 140. The
viainsulation layer 140 may include an organic insulation
material such as polyimide (Pl). The via insulation layer
140 may not overlap the first emission region 80a, among
the emission regions in a unit pixel 60. In other words,
the via insulation layer 140 may not be disposed in the
first emission region 80a.

[0066] The via insulation layer 140 may include or de-
fine anopening portion 141 and a contact hole. The open-
ing portion 141 may be disposed or formed in the first
emission region 80a, and may expose a portion of the
insulation interlayer 125 and a portion of the first drain
electrode 135a in the first emission region 80a. The con-
tact hole may be disposed or formed on the second drain
electrode 135b, and may expose a portion of the second
drain electrode 135b.

[0067] Inanembodiment of manufacturing the organic
light emitting display device 11, the via insulation layer
140 may be formed by using a photolithography process.
In an embodiment, a photosensitive organic insulation
material layer may be formed on the insulation interlayer
125, and then the organic insulation material layer may
be exposed and developed by using a mask so as to form
the via insulation layer 140 including the opening portion
141 and the contact hole. A portion of the organic insu-
lation material layer may be removed to form the opening
portion 141, thus, a total volume of the via insulation layer
140 may decrease as compared to a via insulation layer
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which excludes the opening portion 141 at an emission
region. Accordingly, since the total volume of the via in-
sulation layer 140 including the opening portion 141 is
decreased, the amount of outgas generated from the via
insulation layer 140 may decrease.

[0068] Thefirstorganiclightemitting element 150aand
the second organic light emitting element 150b may be
disposed on the substrate 20. The first organic light emit-
ting element 150a may be electrically connected to the
first transistor TR_a, and the second organic light emit-
ting element 150b may be electrically connected to the
second transistor TR_b. The first organic light emitting
element 150a may include a first pixel electrode 151a, a
first organic light emitting layer 152a and a first common
electrode 153a. The second organic light emitting ele-
ment 150b may include a second pixel electrode 151b,
a second organic light emitting layer 152b and a second
common electrode 153b. The first organic light emitting
element 150a may be disposed in the first emission re-
gion 80a, and the second organic light emitting element
150b may be disposed in the second emission region
80b. The first and second common electrodes 153a and
153b may be portions of a single common electrode dis-
posed common to each of the sub-pixels 70 and the unit
pixels 60, but the invention is not limited thereto.
[0069] Asdescribed above, the via insulation layer 140
may not be disposed (e.g., is excluded) in the first emis-
sion region 80a. Therefore, the via insulation layer 140
may not be disposed under the first organic light emitting
element 150a, and the first organic light emitting element
150a may be disposed directly on the insulation interlayer
125 including the inorganic insulation material. Because
the first transistor TR_a is disposed in the first non-emis-
sion region 90a with the via insulation layer 140 disposed
thereon, although the via insulation layer 140 is not dis-
posed under the first organic light emitting element 150a
in the first emission region 80a, damage to the first or-
ganic light emitting element 150a due to an uneven sur-
face thereunder (such as what could be derived from the
underlying first transistor TR_a in the first sub-pixel 70a)
may not occur.

[0070] Each of the first pixel electrode 151a and the
second pixel electrode 151b may be patterned as an is-
land shape discrete pattern shape. At the opening portion
141, a center (e.g., non-edge) portion of the first pixel
electrode 151a may be disposed on or at the insulation
interlayer 125, and an edge portion of the first pixel elec-
trode 151a may be disposed on or at a sidewall and a
top surface of the via insulation layer 140. The first pixel
electrode 151a may be in contact with the first drain elec-
trode 135a through the opening portion 141 in the via
insulation layer 140. The second pixel electrode 151b
may be disposed on the via insulation layer 140, and may
be in contact with the second drain electrode 135b
through the contact hole in the via insulation layer 140.
The first pixel electrode 151a and the second pixel elec-
trode 151b may include a metal and/or transparent con-
ductive material.
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[0071] Inan embodiment, a height of the via insulation
layer 140 at a top surface thereof may be greater than a
height of the first pixel electrode 151a at a bottom surface
of the center portion thereof. Each of the height of the
top surface of the via insulation layer 140 and the height
of the bottom surface of the center portion of the first pixel
electrode 151 a may be a height from a common refer-
ence, such as the substrate 20. In an embodiment, for
example, the height at the top surface of the via insulation
layer 140 may be a sum of a thickness of the buffer layer
105, a thickness of the gate insulation layer 115, a thick-
ness of the insulation interlayer 125, and a thickness of
the via insulation layer 140. The height at the bottom
surface of the center portion of the first pixel electrode
151 a may be a sum of a thickness of the buffer layer
105, a thickness of the gate insulation layer 115, and a
thickness of the insulation interlayer 125. Therefore, the
height at the top surface of the via insulation layer 140
may be greater than the height at the bottom surface of
the center portion of the first pixel electrode 151a, by the
thickness of the via insulation layer 140. The thicknesses
and heights described above, may be a maximum value
of those dimensions, taken from the common reference.
[0072] In an embodiment, the height of the first pixel
electrode 151a at the center portion thereof may be sub-
stantially the same as a height of the first drain electrode
135a of the first transistor TR_a. In an embodiment, for
example, the center portion of the first pixel electrode
151a and the first drain electrode 135a may be disposed
on or at a top surface of the insulation interlayer 125.
Therefore, the height of the first pixel electrode 151a at
the center portion thereof and the height of the first drain
electrode 135a may be substantially the same.

[0073] A pixel defining layer 160 may be disposed on
the via insulation layer 140. The pixel defining layer 160
may cover an edge portion of the first pixel electrode 151
aand an edge portion of the second pixel electrode 151b.
The pixel defining layer 160 may expose the center por-
tion of the first pixel electrode 151a and the center portion
of the second pixel electrode 151b so as to define the
first emission region 80a and the second emission region
80b. The pixel defining layer 160 may include organic
insulation material such as polyimide (Pl). The pixel de-
fining layer 160 may be disposed common to each of the
sub-pixels 70 and the unit pixels 60, but the invention is
not limited thereto.

[0074] The first organic light emitting layer 152a and
the second organic light emitting layer 152b may be dis-
posed on the first pixel electrode 151a and the second
pixel electrode 151b, respectively. When the first sub-
pixel 70a is a blue sub-pixel and the second sub-pixel
70b is a green sub-pixel as described above, the first
organic light emitting layer 152a may emit blue light and
the second organic light emitting layer 152b may emit
green light.

[0075] The first organic light emitting layer 152a may
not overlap the via insulation layer 140. In an embodi-
ment, for example, the via insulation layer 140 may not
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be disposed under the first organic light emitting layer
152a. That is, a maximum thickness of the via insulation
layer 140 may not be disposed under the first organic
light emitting layer 152a.

[0076] Inacomparative example, an organic light emit-
ting layer of an organic light emitting element may be
damaged by an outgas generated from a via insulation
layer when the via insulation layer is substantially dis-
posed under the organic light emitting layer. However, in
one or more embodiment according to the invention, the
via insulation layer 140 may not be disposed under the
first organic light emitting layer 152a. Thus, although an
outgas is emitted from the via insulation layer 140 dis-
posed in the non-emission region of the first sub-pixel
70a, the first organic light emitting layer 152a thereof may
not be influenced by such outgas. Accordingly, damage
of the first organic light emitting layer 152a of the first
sub-pixel 70a due to the outgas may be reduced or ef-
fectively prevented.

[0077] The first common electrode 153a may face the
first pixel electrode 151a with respect to the first organic
light emitting layer 152a, and the second common elec-
trode 153b may face the second pixel electrode 151b
with respect to the second organic light emitting layer
152b. The first common electrode 153a and the second
common electrode 153b may be integrally formed, that
is, disposed common to each of the sub-pixels 70. The
first common electrode 153a and the second common
electrode 153b may include a metal and/or transparent
conductive material.

[0078] FIG. 6is an enlarged cross-sectional view illus-
trating another embodiment of an organic light emitting
display device according to the invention. For example,
FIG. 6 may be an enlarged cross-sectional view illustrat-
ing an embodiment of an organic light emitting display
device 12 taken along line I-I’ in FIG. 4.

[0079] ReferringtoFIG. 6, an organic light emitting dis-
play device 12 according to another embodiment may
include a substrate 20, transistors TR_a and TR_b, a via
insulation layer 240, a passivation layer 245, and organic
light emitting elements 250a and 250b. The transistors
TR_a and TR_b may be disposed on the substrate 20.
A gate insulation layer 215 may be disposed on the buffer
layer 205. The first transistor TR_a may include a first
active pattern 210a, a first gate electrode 220a, a first
source electrode 230a and a first drain electrode 235a.
The second transistor TR_b may include a second active
pattern 210b, a second gate electrode 220b, a second
source electrode 230b, and a second drain electrode
235b. The first organic light emitting element 250a may
include a first pixel electrode 251a, a first organic light
emitting layer 252a and a first common electrode 253a.
The second organic light emitting element 250b may in-
clude a second pixel electrode 251b, a second organic
light emitting layer 252b and a second common electrode
253b.

[0080] The viainsulation layer 240 may cover the tran-
sistors TR_a and TR_b. The passivation layer 245 may
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cover the via insulation layer 240. The passivation layer
245 may be disposed common to each of the sub-pixels
70 and the unit pixels 60, but the invention is not limited
thereto. The organic light emitting elements 250a and
250b may be disposed on the substrate 20. Detailed ex-
planations on elements and/or structures of the organic
light emitting display device 12 illustrated in FIG. 6, which
are substantially the same as or similar to those of the
organic light emitting display device 11 illustrated in FIG.
5 may be omitted.

[0081] The via insulation layer 240 may be disposed
on the insulation interlayer 225. The via insulation layer
240 may include a first opening portion 241 and a first
contact hole. The first opening portion 241 may be dis-
posed or formed in the firstemission region 80a, and may
expose a portion of the insulation interlayer 225 and a
portion of the first drain electrode 235a in the first emis-
sion region 80a. The first contact hole may be disposed
or formed on the second drain electrode 235b, and may
expose a portion of the second drain electrode 235b.
[0082] The passivation layer 245 may be disposed on
the via insulation layer 240. The passivation layer 245
may include an inorganic insulation material such as sil-
icon oxide (SiOx), silicon nitride (SiNx), silicon oxynitride
(SiOxNy), or the like. The passivation layer 245 may not
overlap the first emission region 80a. In other words, the
passivation layer 245 may not be disposed in the first
emission region 80a.

[0083] In an embodiment, the passivation layer 245
may cover a top surface and a sidewall of the via insu-
lation layer 240. Therefore, a permeation of outgas emit-
ted from the via insulation layer 240 to other elements of
the organic light emitting display device 12 may be
blocked by the passivation layer 245, and the passivation
layer 245 may serve as a blocking layer against the out-
gas.

[0084] The passivationlayer 245 may include or define
a second opening portion 246 and a second contact hole.
The second opening portion 246 may be disposed or
formed in the first emission region 80a, and may expose
a portion of the insulation interlayer 225 and a portion of
the first drain electrode 235a in the first emission region
80a. In an embodiment, for example, the second opening
portion 246 may be disposed or formed inside the first
opening portion 241 of the via insulation layer 240. The
second contact hole may be disposed or formed on the
second drain electrode 235b, and may expose a portion
of the second drain electrode 235b. In an embodiment,
for example, the second contact hole may be disposed
or formed inside the first contact hole.

[0085] Inanembodiment of manufacturing the organic
light emitting display device 12, the via insulation layer
240 and the passivation layer 245 may be formed by
using a photolithography process. In an embodiment, a
photosensitive organic insulation material layer may be
formed on the insulation interlayer 225, and then the or-
ganic insulation material layer may be exposed and de-
veloped by using a first mask so as to form the via insu-
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lation layer 240 including the first opening portion 241
and the first contact hole.

[0086] Aninorganicinsulation materiallayeranda pho-
toresist layer may be sequentially formed on the via in-
sulation layer 240, and then the photoresist layer may be
exposed and developed by using a second mask and the
inorganic insulation material layer may be etched so as
to form the passivation layer 245 including the second
opening portion 246 and the second contact hole. A por-
tion of the organic insulation material layer may be re-
moved to form the first opening portion 241 of the via
insulation layer 240 and the inorganic insulation material
layer may be formed thereon, thus, a total volume of the
via insulation layer 240 may decrease as compared to a
via insulation layer which excludes the opening portion
241 at an emission region. Accordingly, since the total
volume of the via insulation layer 240 including the open-
ing portion 241 is decreased, the amount of outgas gen-
erated from the via insulation layer 240 may decrease.
[0087] Each of the first pixel electrode 251a and the
second pixel electrode 251b may be patterned as an is-
land shape. At the first and second opening portions 241
and 246, a center (e.g., non-edge) portion of the first pixel
electrode 251a may be disposed on the insulation inter-
layer 225, and an edge portion of the first pixel electrode
251a may be disposed on or at a sidewall and a top sur-
face of the passivation layer 245. The first pixel electrode
251amay be in contact with the first drain electrode 235a
through the second opening portion 246. The second pix-
el electrode 251b may be disposed on the passivation
layer 245, and may be in contact with the second drain
electrode 235b through the second contact hole. The pix-
el defining layer 260 may be disposed on the passivation
layer 245.

[0088] Asdescribed above, the via insulation layer 240
may not be disposed in the first emission region 80a.
Therefore, the via insulation layer 240 may not be dis-
posed under the first organic light emitting element 250a,
and the first organic light emitting element 250a may be
disposed directly on the insulation interlayer 225 includ-
ing the inorganic insulation material. Because the first
transistor TR_a is disposed in the first non-emission re-
gion 90a, although the via insulation layer 240 is not dis-
posed under the first organic light emitting element 250a
in the first emission region 80a, damage to the first or-
ganic light emitting element 250a due to an uneven sur-
face thereunder may not occur.

[0089] FIG. 7 is an enlarged cross-sectional view illus-
trating still another embodiment of an organic light emit-
ting display device according to the invention. In an em-
bodiment, for example, FIG. 7 may be an enlarged cross-
sectional view illustrating an embodiment of an organic
light emitting display device 13 taken alongline I-I' in FIG.
4.

[0090] ReferringtoFIG. 7, an organic light emitting dis-
play device 13 according to still another embodiment may
include a substrate 20, transistors TR_a and TR_b, a via
insulation layer 340, a passivation layer 345, and organic
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light emitting elements 350a and 350b. A gate insulation
layer 315 may be disposed on the buffer layer 305. The
transistors TR_a and TR_b may be disposed on the sub-
strate 20. The first transistor TR_a may include a first
active pattern 310a, a first gate electrode 320a, a first
source electrode 330a and a first drain electrode 335a.
The second transistor TR_b may include a second active
pattern 310b, a second gate electrode 320b, a second
source electrode 330b, and a second drain electrode
335b. The first organic light emitting element 350a may
include a first pixel electrode 351a, a first organic light
emitting layer 352a and a first common electrode 353a.
The second organic light emitting element 350b may in-
clude a second pixel electrode 351b, a second organic
lightemitting layer 352b and a second common electrode
353b.

[0091] The via insulation layer 340 may cover the tran-
sistors TR_a and TR_b. The passivation layer 345 may
cover the via insulation layer 340. The organic light emit-
ting elements 350a and 350b may be disposed on the
substrate 20. Detailed explanations on elements and/or
structures of the organic light emitting display device 13
illustrated in FIG. 7, which are substantially the same as
or similar to those of the organic light emitting display
device 12 illustrated in FIG. 6 may be omitted.

[0092] The passivation layer 345 may be disposed on
the via insulation layer 340. The passivation layer 345
may overlap the first emission region 80a in contrast with
the passivation layer 245 illustrated in FIG. 6. In other
words, the passivation layer 345 may be disposed in the
first emission region 80a as well as the first non-emission
region 90a, the second emission region 80b and the sec-
ond non-emission region 90b. The passivation layer 345
may have an entirely substantially uniform thickness ac-
cording to a profile of the via insulation layer 340 and the
insulation interlayer 325 disposed thereunder.

[0093] The passivation layer 345 may include a third
contact hole 346 and a second contact hole. The third
contact hole 346 may be disposed or formed on the first
drain electrode 335a, and may expose a portion of the
first drain electrode 335a. The second contact hole may
be formed on the second drain electrode 335b, and may
expose a portion of the second drain electrode 335b.
[0094] Inanembodiment of manufacturing the organic
light emitting display device 13, the via insulation layer
340 and the passivation layer 345 may be formed by
using a photolithography process. In an embodiment, a
photosensitive organic insulation material layer may be
formed on the insulation interlayer 325, and then the or-
ganic insulation material layer may be exposed and de-
veloped by using a first mask so as to form the via insu-
lation layer 340 including the opening portion 341 and
the first contact hole therein. An inorganic insulation ma-
terial layer and a photoresist layer may be sequentially
formed on the via insulation layer 340, and then the pho-
toresist layer may be exposed and developed by using
asecond mask and the inorganicinsulation material layer
may be etched so as to form the passivation layer 345
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including the third contact hole 346 and the second con-
tact hole therein. A portion of the organic insulation ma-
terial layer may be removed to form the opening portion
341 of the via insulation layer 340 and the inorganic in-
sulation material layer may be formed thereon, thus, a
total volume of the via insulation layer 340 may decrease
as compared to a via insulation layer which excludes the
opening portion 341 at an emission region. Accordingly,
since the total volume of the via insulation layer 340 in-
cluding the opening portion 341 is decreased, the amount
of outgas generated from the via insulation layer 340 may
decrease.

[0095] Each of the first pixel electrode 351a and the
second pixel electrode 351b may be patterned as an is-
land shape. At the opening portion 341, a center (e.g.,
non-edge) portion of the first pixel electrode 351a may
be disposed on the passivation layer 345 positioned in-
side the opening portion 341, and an edge portion of the
first pixel electrode 351a may be disposed on or at a
sidewall and a top surface of the passivation layer 345.
The first pixel electrode 351a may be in contact with the
first drain electrode 335a through the third contact hole
346. The second pixel electrode 351b may be disposed
on the passivation layer 345, and may be in contact with
the second drain electrode 335b through the second con-
tact hole. The pixel defining layer 360 may be disposed
on the passivation layer 345.

[0096] Asdescribed above, the via insulation layer 340
may not be disposed in the first emission region 80a.
Therefore, the via insulation layer 340 may not be dis-
posed under the first organic light emitting element 350a,
and the first organic light emitting element 350a may be
disposed directly on the passivation layer 345 including
the inorganic insulation material. Because the first tran-
sistor TR_a is disposed in the first non-emission region
90a, although the via insulation layer 340 is not disposed
under the first organic light emitting element 350a in the
first emission region 80a, damage to the first organic light
emitting element 350a due to an uneven surface there-
under may not occur.

[0097] FIG. 8is an enlarged cross-sectional view illus-
trating yet another embodiment of an organic light emit-
ting display device according to the invention. In an em-
bodiment, for example, FIG. 8 may be an enlarged cross-
sectional view illustrating an embodiment of an organic
light emitting display device 14 taken alongline I-I' in FIG.
4.

[0098] Referringto FIG. 8, an organic light emitting dis-
play device 14 according to yet another embodiment may
include a substrate 20, transistors TR_a and TR_b, a
passivation layer 445, a via insulation layer 440, and or-
ganic light emitting elements 450a and 450b. A gate in-
sulation layer 415 may be disposed on the buffer layer
405. The transistors TR_a and TR_b may be disposed
on the substrate 20. The passivation layer 445 may cover
the transistors TR_aand TR_b. The first transistor TR_a
may include a first active pattern 410a, a first gate elec-
trode 420a, a first source electrode 430a and a first drain
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electrode 435a. The second transistor TR_b may include
a second active pattern 410b, a second gate electrode
420b, a second source electrode 430b, and a second
drain electrode 435b. The first organic light emitting ele-
ment 450a may include a first pixel electrode 451a, a first
organic light emitting layer 452a and a first common elec-
trode 453a. The second organic light emitting element
450b may include a second pixel electrode 451b, a sec-
ond organic light emitting layer 452b and a second com-
mon electrode 453b.

[0099] The via insulation layer 440 may be disposed
on the passivation layer 445. The organic light emitting
elements 450a and 450b may be disposed on the sub-
strate 20. Detailed explanations on elements and/or
structures of the organic light emitting display device 14
illustrated in FIG. 8, which are substantially the same as
or similar to those of the organic light emitting display
device 11 illustrated in FIG. 5 may be omitted.

[0100] The passivation layer 445 may be disposed on
the insulation interlayer 425. The passivation layer 445
may cover the first transistor TR_a and the second tran-
sistor TR_b. In an embodiment, for example, the passi-
vation layer 445 may cover the first source electrode
430a, the first drain electrode 435a, the second source
electrode 430b, and the second drain electrode 435b.
The passivation layer 445 may include an inorganic in-
sulation material such as silicon oxide (SiOx), silicon ni-
tride (SiNx), silicon oxynitride (SiOxNy), or the like. The
passivation layer 445 may not overlap the first emission
region 80a. In other words, the passivation layer 445 may
not be disposed in the first emission region 80a.

[0101] The via insulation layer 440 may be disposed
on the passivation layer 445. The passivation layer 445
and the viainsulation layer 440 may include or collectively
define an opening portion 441 and a contact hole. The
opening portion 441 may be disposed or formed in the
first emission region 80a, and may expose a portion of
the insulation interlayer 425 and a portion of the first drain
electrode 435a in the first emission region 80a. The con-
tact hole may be disposed or formed on the second drain
electrode 435b, and may expose a portion of the second
drain electrode 435b.

[0102] Inanembodiment of manufacturing the organic
light emitting display device 14, the passivation layer 445
and the via insulation layer 440 may be formed by using
a photolithography process. In an embodiment, an inor-
ganic insulation material layer and a photoresist layer
may be sequentially formed on the insulation interlayer
425, and then the photoresist layer may be exposed and
developed by using a first mask and the inorganic insu-
lation material layer may be etched so as to form the
passivation layer 445 including a portion of the opening
portion 441 and a portion of the contact hole. A photo-
sensitive organic insulation material layer may be formed
on the passivation layer 445, and then the organic insu-
lation material layer may be exposed and developed by
using a second mask so as to form the via insulation layer
440 including a remainder of the opening portion 441 and



19 EP 3 361 509 A1 20

a remainder of the contact hole.

[0103] Inanother embodiment of manufacturing the or-
ganic light emitting display device 14, an inorganic insu-
lation material layer and a photosensitive organic insu-
lation material layer may be sequentially formed on the
insulation interlayer 425, and then the organic insulation
material layer may be exposed and developed by using
a mask and the inorganic insulation material layer may
be etched so as to form the passivation layer 445 and
the via insulation layer 440 which include a portion of the
opening portion 441 and a portion of the contact hole. In
this case, the via insulation layer 440 may serve as an
etch-stop layer for the underlying inorganic insulation ma-
terial layer. A portion of the organic insulation material
layer may be removed to form the opening portion 441
and the inorganic insulation layer may be formed there-
under, thus, a total volume of the via insulation layer 440
may decrease as compared to a viainsulation layer which
excludes the opening portion 441 at an emission region.
Accordingly, since the total volume of the via insulation
layer440 including the opening portion 441 is decreased,
the amount of outgas generated from the via insulation
layer 440 may decrease.

[0104] Each of the first pixel electrode 451a and the
second pixel electrode 451b may be patterned as an is-
land shape. At the opening portion 441, a center (e.g.,
non-edge) portion of the first pixel electrode 451a may
be disposed on the insulation interlayer 425, and an edge
portion of the first pixel electrode 451a may be disposed
on or at a sidewall of the passivation layer 445, and a
sidewall and a top surface of the via insulation layer 440.
The first pixel electrode 451a may be in contact with the
first drain electrode 435a through the opening portion
441. The second pixel electrode 451b may be disposed
on the via insulation layer 440, and may be in contact
with the second drain electrode 435b through the contact
hole. The pixel defining layer 460 may be disposed on
the via insulation layer 440.

[0105] Asdescribed above, the via insulation layer 440
may not be disposed in the first emission region 80a.
Therefore, the via insulation layer 440 may not be dis-
posed under the first organic light emitting element 450a,
and the first organic light emitting element 450a may be
disposed directly on the insulation interlayer 425 includ-
ing inorganic insulation material. Because the first tran-
sistor TR_a is disposed in the first non-emission region
90a, although the via insulation layer 440 is not disposed
under the first organic light emitting element 450a in the
first emission region 80a, damage on the first organic
light emitting element 450a due to an uneven surface
thereunder may not occur.

[0106] FIG. 9is an enlarged cross-sectional view illus-
trating yet another embodiment of an organic light emit-
ting display device according to the invention. In an em-
bodiment, for example, FIG. 9 may be an enlarged cross-
sectional view illustrating an embodiment of an organic
light emitting display device 15 taken alongline I-I' in FIG.
4.
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[0107] Referringto FIG. 9, an organic light emitting dis-
play device 15 according to yet another embodiment may
include a substrate 20, transistors TR_a and TR_b, a
passivation layer 545, a via insulation layer 540, and or-
ganic light emitting elements 550a and 550b. A gate in-
sulation layer 515 may be disposed on the buffer layer
505. The transistors TR_a and TR_b may be disposed
on the substrate 20. The passivation layer 545 may cover
the transistors TR_a and TR_b. The first transistor TR_a
may include a first active pattern 510a, a first gate elec-
trode 5204, a first source electrode 530a and a first drain
electrode 535a. The second transistor TR_b may include
a second active pattern 510b, a second gate electrode
520b, a second source electrode 530b, and a second
drain electrode 535b. The first organic light emitting ele-
ment 550a may include a first pixel electrode 551a, a first
organic light emitting layer 552a and a first common elec-
trode 553a. The second organic light emitting element
550b may include a second pixel electrode 551b, a sec-
ond organic light emitting layer 552b and a second com-
mon electrode 553b.

[0108] The via insulation layer 540 may be disposed
on the passivation layer 545. The organic light emitting
elements 550a and 550b may be disposed on the sub-
strate 20. Detailed explanations on elements and/or
structures of the organic light emitting display device 15
illustrated in FIG. 9, which are substantially the same as
or similar to those of the organic light emitting display
device 14 illustrated in FIG. 8 may be omitted.

[0109] The passivation layer 545 may be disposed on
the insulation interlayer 525. The passivation layer 545
may overlap the first emission region 80a in contrast with
the passivation layer 445 illustrated in FIG. 8. In other
words, the passivation layer 545 may be disposed in the
first emission region 80a as well as the first non-emission
region 90a, the second emission region 80b and the sec-
ond non-emission region 90b.

[0110] The passivation layer 545 may include a first
contact hole 546 and a portion of a second contact hole.
The first contact hole 546 may be disposed or formed on
the first drain electrode 535a, and may expose a portion
of the firstdrain electrode 535a. The portion of the second
contact hole may be disposed or formed on the second
drain electrode 535b, and may expose a portion of the
second drain electrode 535b.

[0111] The via insulation layer 540 may be disposed
on the passivation layer 545. The via insulation layer 540
may include an opening portion 541 and a remainder of
the second contact hole. The opening portion 541 may
be disposed or formed in the first emission region 80a,
and may expose a portion of the passivation layer 545
and a portion of the first drain electrode 535a in the first
emission region 80a. The remainder of the second con-
tact hole may be disposed or formed on the second drain
electrode 535b, and may expose a portion of the second
drain electrode 535b.

[0112] Inanembodiment of manufacturing the organic
light emitting display device 15, the passivation layer 545
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and the via insulation layer 540 may be formed by using
a photolithography process. In an embodiment, an inor-
ganic insulation material layer and a photoresist layer
may be sequentially formed on the insulation interlayer
525, and then the photoresist layer may be exposed and
developed by using a first mask and the inorganic insu-
lation material layer may be etched so as to form the
passivation layer 545 including the first contact hole 546
and a portion of the second contacthole. A photosensitive
organic insulation material layer may be formed on the
passivation layer 545, and then the organic insulation
material layer may be exposed and developed by using
a second mask so as to form the via insulation layer 540
including the opening portion 541 and the remainder of
the second contact hole. A portion of the organic insula-
tion material layer may be removed to form the opening
portion 541 and the inorganic insulation material layer
may be formed thereunder, thus, a total volume of the
via insulation layer 540 may decrease as compared to a
via insulation layer which excludes the opening portion
541 at an emission region. Accordingly, since the total
volume of the via insulation layer 540 including the open-
ing portion 541 is decreased, the amount of outgas gen-
erated from the via insulation layer 540 may decrease.
[0113] Each of the first pixel electrode 551a and the
second pixel electrode 551b may be patterned as an is-
land shape. At the opening portion 541, a center portion
of the first pixel electrode 551a may be disposed on the
passivation layer 545, and an edge portion of the first
pixel electrode 551a may be disposed on or at a sidewall
and a top surface of the via insulation layer 540. The first
pixel electrode 551a may be in contact with the first drain
electrode 535a through the first contact hole 546. The
second pixel electrode 551b may be disposed on the via
insulation layer 540, and may be in contact with the sec-
ond drain electrode 535b through the second contact
hole. The pixel defining layer 560 may be disposed on
the via insulation layer 540.

[0114] Asdescribed above, the via insulation layer 540
may not be disposed in the first emission region 80a.
Therefore, the via insulation layer 540 may not be dis-
posed under the first organic light emitting element 550a,
and the first organic light emitting element 550a may be
disposed directly on the passivation layer 545 including
inorganic insulation material. Because the first transistor
TR_a is disposed in the first non-emission region 90a,
although the via insulation layer 540 is not disposed un-
der the first organic light emitting element 550a in the
first emission region 80a, damage on the first organic
light emitting element 550a due to an uneven surface
thereunder may not occur.

[0115] The organic light emitting display device ac-
cording to one or more embodiments of the present dis-
closure may be applied to a display device included in a
computer, a notebook, a mobile phone, a smartphone, a
smart pad, a portable media player ("PMP"), a personal
digital assistant ("PDA"), an MP3 player, or the like.
[0116] Although embodiments of the organic light emit-
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ting display devices according to the invention have been
described with reference to the drawings, the illustrated
embodiments are examples, and may be modified and
changed by a person having ordinary knowledge in the
relevant technical.

Claims

1. An organic light emitting display device (11), com-
prising:

a substrate (20) comprising an emission region
(80) at which light is emitted and a non-emission
region (90) at which the light is not emitted;

an organic light emitting element (150) which
emits light, the organic light emitting element
(150) comprising:

a first electrode disposed on the substrate
(20) in the emission region (80) thereof;
an organic light emitting layer disposed on
the first electrode in the emission region
(80);

characterized by

a second electrode disposed on the organic
light emitting layer (150); and

a viainsulation layer (140) disposed on the sub-
strate (20) in the non-emission region (90) there-
of, the via insulation layer (140) comprising an
organic insulation material,

wherein the via insulation layer (140) defines an
opening therein in which the organic light emit-
ting layer of the organic light emitting element
(150) is disposed.

2. Theorganiclightemitting display device (11) of claim
1, wherein a maximum height of a top surface of the
via insulation layer (140) from the substrate (20) is
greater than a height of a bottom surface of a center
portion of the first electrode from the substrate (20).

3. The organic light emitting display device (11) of at
least one of claims 1 or 2, further comprising a tran-
sistor (TR) connected to the organic light emitting
element (150) in the emission region (80) of the sub-
strate (20), the transistor disposed on the substrate
(20) in the non-emission region (90) thereof.

4. The organic light emitting display device (11) of at
least one of claims 1 to 3, wherein from the substrate
(20), the height of the bottom surface of the center
portion of the first electrode is disposed at a same
height as a drain electrode of the transistor (TR).

5. The organic light emitting display device (12) of at
least one of claims 1 to 4, further comprising a pas-
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sivation layer (245) comprising an inorganic insula-
tion material, the passivation layer (245) disposing
the viainsulation layer (240) between the passivation
layer (245) and the substrate (20).

The organic light emitting display device (12) of claim
5, wherein at the opening in the via insulation layer
(240), the passivation layer (245) extends along a
top surface and a sidewall of the via insulation layer
(240).

The organic light emitting display device (12) of claim
5, wherein the passivation layer (245) disposing the
via insulation layer (240) between the passivation
layer (245) and the substrate (20) is disposed only
in the non-emission region (90).

The organic light emitting display device (12) of claim
5, wherein the passivation layer (245) disposing the
via insulation layer (240) between the passivation
layer (245) and the substrate (20) is disposed in the
non-emission region (90) and in the emission region
(80).

The organic light emitting display device of at least
one of claims 1 to 8, further comprising a passivation
layer (245) disposed between the substrate (20) and
the via insulation layer (240), the passivation layer
(245) comprising an inorganic insulation material.

The organic light emitting display device of claim 9,
wherein the passivation layer (245) disposed be-
tween the substrate (20) and the via insulation layer
(240) is disposed only in the non-emission re-
gion(90).

The organic light emitting display device of claim 9,
wherein the passivation layer (345) disposed be-
tween the substrate (20) and the via insulation layer
(340) is disposed in the non-emission region (90a)
and in the emission region (80a).

An organic light emitting display device, comprising:

a substrate (20);

a plurality of sub-pixels (70) disposed on the
substrate (20), the plurality of sub-pixels (70)
each comprising an organic light emitting ele-
ment (150) which emits light;

characterized by

avia insulation layer (140) disposed on the sub-
strate (20) in each of the sub-pixels (70) includ-
ing the organic light emitting element (150), the
via insulation layer (140) comprising an organic
insulation material,

wherein the via insulation layer (140) defines an
opening therein in which the organic light emit-
ting element (150) of at least one sub-pixel (70)
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among the plurality of sub-pixels is disposed.

The organic light emitting display device of claim 12,
wherein among the plurality of sub-pixels (70) each
comprising the organic light emitting element (150),
the plurality of sub-pixels comprises a blue sub-pixel,
a green sub-pixel and a red sub-pixel, and

the organic light emitting element (150) of the blue
sub-pixel is disposed in the opening of the via insu-
lation layer (140).

The organic light emitting display device of claim 12,
further comprising a passivation layer (345) dis-
posed between the via insulation layer (140) and the
organic light emitting element, the passivation layer
(345) comprising an inorganic insulation material,
wherein at the opening (341) in the via insulation
layer (340), the passivation layer (345) extends
along a top surface and a sidewall of the via insula-
tion layer (340).

The organic light emitting display device of at least
one of claims 12 to 14, further comprising a passi-
vation layer (345) disposed between the substrate
(20) and the via insulation layer (340), the passiva-
tion layer comprising an inorganic insulation materi-
al.
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