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(57) ABSTRACT

An organic light emitting display device includes a sub-
strate; first and second organic light emitting diodes laterally
shifted with respect to each other on the substrate; an
encapsulation layer covering the first and second organic
light emitting diodes, the encapsulation layer including a
plurality of layers; and a first color filter and a second color
filter each within the plurality of layers, the first color filter
and the second color filter being respectively disposed over
respective ones of the first and second organic light emitting
diodes at respectively different heights from the substrate.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation application of
U.S. patent application Ser. No. 15/787,027 filed on Oct. 18,
2017, which claims the benefit of the Korean Patent Appli-
cation No. 10-2016-0143780 filed on Oct. 31, 2016, both of
which are hereby incorporated by reference as if fully set
forth herein.

BACKGROUND

Technical Field

[0002] The present disclosure relates to an organic light
emitting display device.

Discussion of the Related Art

[0003] With the advancement of an information-oriented
society, various requirements for display devices for dis-
playing an image are increasing. Therefore, various display
devices such as liquid crystal display (LCD) devices, plasma
display panel (PDP) devices, organic light emitting display
devices, etc., are recently being used.

[0004] As a type of display device, organic light emitting
display devices are self-emitting display devices and have
better viewing angle and contrast ratio than LCD devices.
Also, because the organic light emitting display devices do
not need a separate backlight, it is possible to reduce the
weight and thickness of organic light emitting display
devices. Further, the organic light emitting display devices
are excellent in power consumption. Moreover, the organic
light emitting display devices are driven with a low direct
current (DC) voltage, have a fast response time, and are low
in manufacturing cost.

[0005] Organic light emitting display devices emit light
using an organic light emitting diode. The organic light
emitting diode may include a red organic light emitting
diode emitting red light, a green organic light emitting diode
emitting green light, and a blue organic light emitting diode
emitting blue light, or may include only a white organic light
emitting diode emitting white light. If the organic light
emitting diode includes only the white organic light emitting
diode, red, green, and blue color filters for respectively
realizing red, green, and blue are needed.

[0006] In a related art organic light emitting display
device, in addition to a lower substrate on which an organic
light emitting diode is provided, a color filter substrate is
manufactured as a separate upper substrate, and the lower
substrate is bonded to the color filter substrate. Therefore, in
the related art organic light emitting display device, a cell
gap between a color filter and the organic light emitting
diode of a pixel P is relatively wide. Also, in a display device
having a dense pixel interval and a super-high resolution,
even though the color filter substrate and the lower substrate
are mismatched only a little due to a process margin in a
process of bonding the color filter substrate to the lower
substrate, a position of a black matrix overlaps the organic
light emitting diode, thereby degrading image quality.
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SUMMARY

[0007] Accordingly, the present disclosure is directed to
provide an organic light emitting display device that sub-
stantially obviates one or more problems due to limitations
and disadvantages of the related art.

[0008] An aspect of the present disclosure is to provide an
organic light emitting display device for preventing image
quality from being degraded.

[0009] Additional advantages and features of the disclo-
sure will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the disclosure. The objectives and
other advantages of the disclosure may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0010] To achieve these and other advantages and in
accordance with the purpose of the disclosure, as embodied
and broadly described herein, an organic light emitting
display device comprises a substrate; first and second
organic light emitting diodes laterally shifted with respect to
each other on the substrate; an encapsulation layer covering
the first and second organic light emitting diodes, the
encapsulation layer including a plurality of layers; and a first
color filter and a second color filter each within the plurality
of layers, the first color filter and the second color filter being
respectively disposed over respective ones of the first and
second organic light emitting diodes at respectively different
heights from the substrate.

[0011] It is to be understood that both the foregoing
general description and the following detailed description of
the present disclosure are exemplary and explanatory and
are intended to provide further explanation of the disclosure
as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this application,
illustrate embodiments of the disclosure and together with
the description serve to explain the principles of the disclo-
sure. In the drawings:

[0013] FIG. 1is a perspective view illustrating an organic
light emitting display device according to an embodiment of
the present disclosure;

[0014] FIG. 2 is a plan view illustrating a first substrate, a
gate driver, a source drive integrated circuit (IC), a flexible
film, a circuit board, and a timing controller of FIG. 1;

[0015] FIG. 3 is a cross-sectional view taken along line I-1
of FIG. 2 and is a cross-sectional view of an organic light
emitting display device according to a first embodiment of
the present disclosure;

[0016] FIG. 4 is a cross-sectional view taken along line I-1
of FIG. 2 and is a cross-sectional view of an organic light
emitting display device according to a second embodiment
of the present disclosure;

[0017] FIG. 5 is a cross-sectional view taken along line I-1
of FIG. 2 and is a cross-sectional view of an organic light
emitting display device according to a third embodiment of
the present disclosure;
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[0018] FIG. 6is a cross-sectional view taken along line I-1
of FIG. 2 and is a cross-sectional view of an organic light
emitting display device according to a fourth embodiment of
the present disclosure;

[0019] FIG. 7 is a perspective view of an organic light
emitting display device according to an embodiment of the
present disclosure where a touch sensing layer is addition-
ally provided,

[0020] FIG. 8 is a plan view of a touch sensing layer
according to an embodiment of the present disclosure; and
[0021] FIG. 9 is a cross-sectional view taken along line
II-IT of FIG. 8 and is a cross-sectional view of a touch
sensing layer according to an embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0022] Reference will now be made in detail to the exem-
plary embodiments of the present disclosure, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0023] The terms described in the specification should be
understood as follows.

[0024] The terms described in the specification should be
understood as follows. As used herein, the singular forms
“a,” “an,” and “the” are intended to include the plural forms
as well, unless the context clearly indicates otherwise. The
terms “first” and “second” are for differentiating one ele-
ment from the other element, and these elements should not
be limited by these terms. It will be further understood that
the terms “comprises,” “comprising,” ‘“has,” “having,”
“includes,” and/or “including,” when used herein, specify
the presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the pres-
ence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof. The term “at least one” should be understood as
including any and all combinations of one or more of the
associated listed items. For example, the meaning of “at
least one of a first item, a second item, and a third item”
denotes the combination of all items proposed from two or
more of the first item, the second item, and the third item as
well as the first item, the second item, or the third item. The
term “on” should be construed as including a case where one
element is formed at a top of another element and moreover
a case where a third element is disposed therebetween.
[0025] In the specification, in adding reference numerals
for elements in each drawing, it should be noted that like
reference numerals already used to denote like elements in
other drawings are used for elements wherever possible. In
the following description, when the detailed description of
the relevant known function or configuration is determined
to unnecessarily obscure the important point of the present
disclosure, the detailed description will be omitted.

[0026] Hereinafter, exemplary embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings.

[0027] FIG. 1is a perspective view illustrating an organic
light emitting display device 100 according to an embodi-
ment of the present disclosure. FIG. 2 is a plan view
illustrating a first substrate, a gate driver, a source drive
integrated circuit (IC), a flexible film, a circuit board, and a
timing controller of FIG. 1.
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[0028] With reference to FIGS. 1 and 2, the organic light
emitting display device 100 according to an embodiment of
the present disclosure may include a display panel 110, a
gate driver 120, a source drive IC 130, a flexible film 140,
a circuit board 150, and a timing controller 160. The display
panel 110 may include a first substrate 111 and a second
substrate 112. The second substrate 112, if present, may be
an encapsulation substrate but may be omitted.

[0029] A plurality of gate lines, a plurality of data lines,
and a plurality of pixels P may be provided on one surface
of the first substrate 111. The pixels P may be respectively
provided in a plurality of areas defined by an intersection
structure of the gate lines and the date lines.

[0030] Each of the pixels P may include a thin film
transistor (TFT) and an organic light emitting diode that
includes a first electrode, an organic light emitting layer, and
a second electrode. When a gate signal is input through a
gate line, each of the pixels P may supply a certain current
to the organic light emitting diode using the TFT according
to a data voltage supplied through a data line. Therefore, the
organic light emitting diode of each of the pixels P may emit
light having certain brightness according to the certain
current. A structure of each of the pixels P will be described
below in detail with reference to FIGS. 3 to 6.

[0031] The display panel 110, as illustrated in FIG. 2, may
be divided into a display area DA, where the pixels are
provided to display an image, and a non-display area NDA
that does not display an image. The gate lines, the data lines,
and the pixels P may be provided in the display area DA. The
gate driver 120 and a plurality of pads may be provided in
the non-display area NDA.

[0032] The gate driver 120 may sequentially supply gate
signals to the gate lines according to a gate control signal
input from the timing controller 160. The gate driver 120
may be provided in the non-display area NDA outside one
side or both sides of the display area DA of the display panel
110 in a gate driver-in-panel (GIP) type. Alternatively, the
gate driver 120 may be manufactured as a driving chip and
may be mounted on a flexible film, and moreover, may be
attached on the non-display area NDA outside the one side
or the both sides of the display area DA of the display panel
110 in a tape automated bonding (TAB) type.

[0033] The source drive IC 130 may receive digital video
data and a source control signal from the timing controller
160. The source driver IC 130 may convert the digital video
data into analog data voltages according to the source
control signal and may respectively supply the analog data
voltages to the data lines. If the source drive IC 130 is
manufactured as a driving chip, the source drive IC 130 may
be mounted on the flexible film 140 in a chip-on film (COF)
type or a chip-on plastic (COP) type.

[0034] A plurality of pads such as data pads may be
provided in the non-display area NDA of the display panel
110. Lines connecting the pads to the source drive IC 130
and lines connecting the pads to lines of the circuit board
150 may be provided on the flexible film 140. The flexible
film 140 may be attached on the pads using an anisotropic
conductive film, and thus, the pads may be connected to the
lines of the flexible film 140.

[0035] The circuit board 150 may be attached on the
flexible film 140, which may be provided in plurality. A
plurality of circuits implemented as driving chips may be
mounted on the circuit board 150. For example, the timing
controller 160 may be mounted on the circuit board 150. The
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circuit board 150 may be a printed circuit board (PCB) or a
flexible printed circuit board (FPCB).

[0036] The timing controller 160 may receive the digital
video data and a timing signal from an external system board
(not shown) through a cable of the circuit board 150. The
timing controller 160 may generate a gate control signal for
controlling an operation timing of the gate driver 120 and a
source control signal for controlling the source drive IC 130,
a plurality of which may be provided, based on the timing
signal. The timing controller 160 may supply the gate
control signal to the gate driver 120 and may supply the
source control signal to the plurality of source drive ICs 130.

[0037] FIG. 3 is a cross-sectional view taken along line I-1
of FIG. 2 and is a cross-sectional view of an organic light
emitting display device according to a first embodiment of
the present disclosure.

[0038] With reference to FIG. 3, the organic light emitting
display device according to the first embodiment of the
present disclosure may include a first substrate 111, a pixel
array layer 200, an encapsulation layer 300, a semi-trans-
missive layer 410, a color filter 421 (or 422 or 423), and a
black matrix 430.

[0039] The first substrate 111, as a base substrate, may
include a plastic material, a glass material, and/or the like.
The first substrate 111 according to an embodiment may
include a flexible plastic material, and for example, may
include opaque or colored polyimide (PI). The first substrate
111 according to an embodiment may be manufactured by
curing polyimide resin that is coated on an upper surface of
arelease layer provided on a relatively thick carrier substrate
to have a certain thickness. Here, the carrier substrate may
be separated from the first substrate 111 by releasing the
release layer through a laser release process.

[0040] Additionally, the organic light emitting display
device according to an embodiment of the present disclosure
may further include a back plate that is coupled to a bottom
of the first substrate 111 with respect to a vertical axis
direction (or a thickness direction of the first substrate 111).
The back plate may include a plastic material, for example,
polyethyleneterephthalate (PET). The back plate may be
laminated on the bottom of the first substrate 111 separated
from the carrier substrate, thereby maintaining the first
substrate 110 in a planar state.

[0041] The pixel array layer 200 may include a plurality of
pixels SP that are provided on the first substrate 111 to
display an image. The pixel array layer 200 according to an
embodiment of the present disclosure may include a gate
insulation layer 210, a thin film transistor (TFT) 220, an
interlayer dielectric 230, a passivation layer 240, a pla-
narization layer 250, an organic light emitting diode 260,
and a bank 270.

[0042] The TFT 220 may include an active layer 221, a
gate electrode 222, a source electrode 223, and a drain
electrode 224. The active layer 221 may be formed on the
first substrate 111. The active layer 221 may be formed of a
silicon-based semiconductor material or an oxide-based
semiconductor material. A light blocking layer for blocking
external light incident on the active layer 221 and a buffer
layer for protecting the TFT 220 and the organic light
emitting diode 260 from water may be additionally provided
under the active layer 221.

[0043] The gate insulation layer 210 may be formed on the
active layer 221. The gate insulation layer 220 may be
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formed of an inorganic layer, for example, silicon oxide
(S10x), silicon nitride (SiNx), or a multilayer thereof.
[0044] The gate electrode 222 may be disposed on the gate
insulation layer 210. A gate line may be formed on the gate
insulation layer 210. The gate electrode 222 and the gate line
may each be formed of a single layer or a multilayer, which
may include one of molybdenum (Mo), aluminum (Al),
chromium (Cr), titanium (T1), nickel (Ni), neodymium (Nd),
and copper (Cu), or an alloy thereof. The interlayer dielectric
230 may be formed on the gate electrode 222. The interlayer
dielectric 230 may be formed of an inorganic layer, for
example, SiOx, SiNx, or a multilayer thereof.

[0045] The source electrode 223 and the drain electrode
224 may be disposed on the interlayer dielectric 230. A data
line may be disposed on the interlayer dielectric 230. The
source electrode 223 may contact the active layer 221
through a contact hole CT1 that passes through the gate
insulation layer 210 and the interlayer dielectric 230. The
drain electrode 224 may contact the active layer 221 through
another contact hole CT1 that passes through the gate
insulation layer 210 and the interlayer dielectric 230. The
source electrode 223, the drain electrode 224, and the data
line may each be formed of a single layer or a multilayer,
which may include one of Mo, Al, Cr, Ti, Ni, Nd, and Cu,
or an alloy thereof.

[0046] InFIG. 3, the TFT 220 is illustrated as having a top
gate type where the gate electrode 222 is disposed on the
active layer 221, but is not limited thereto. In other embodi-
ments, the TFT 220 may be formed as a bottom gate type
where the gate electrode 222 is disposed under the active
layer 221 or a double gate type where the gate electrode 222
is disposed both on and under the active layer 221.

[0047] The passivation layer 240 may be disposed on the
source electrode 223, the drain electrode 224, and the data
line. The passivation layer 240 may insulate the TFT 220.
The passivation layer 240 may be formed of an inorganic
layer, for example, SiOx, SiNx, or a multilayer thereof.
[0048] The planarization layer 250 may be formed on the
passivation layer 240. The planarization layer 250 may
planarize a step height caused by the TFT 210 on the
passivation layer 240. The passivation layer 250 may be
formed of an organic layer, such as acryl resin, epoxy resin,
phenolic resin, polyamide resin, polyimide resin, and/or the
like.

[0049] The organic light emitting diode 260 and the bank
270 may be disposed on the planarization layer 250. The
organic light emitting diode 260 may include a first electrode
261, an organic light emitting layer 262, and a second
electrode 263. The first electrode 261 may be an anode
electrode, and the second electrode 263 may be a cathode
electrode.

[0050] The first electrode 261 may be disposed on the
planarization layer 250. The first electrode 261 may be
connected to the drain electrode 224 of the TFT 220 through
a contact hole CT2 passing through the passivation layer 240
and the planarization layer 250. The first electrode 261 may
be formed of a conductive material, which is high in
reflectance, such as a stacked structure (Ti/Al/Ti) of Al and
Ti, a stacked structure (ITO/AIVITO) of Al and indium tin
oxide (ITO), an APC alloy, a stacked structure (ITO/APC/
ITO) of an APC alloy and ITO, and/or the like. The APC
alloy may be an alloy of Ag, palladium (Pd), and Cu.
[0051] Thebank 270 may be disposed on the planarization
layer 250 to overlap the first electrode 261. The bank 270
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may be disposed on the first electrode 261 in the contact hole
CT2. An emissive area of the pixel may be defined as an area
where the first electrode 261, the organic light emitting layer
262, and the second electrode 263 are sequentially stacked
to emit certain light. In this case, the first electrode 261, the
organic light emitting layer 262, and the second electrode
263 may be sequentially stacked in an area where the bank
270 is not provided. Therefore, the bank 270 may divide the
emissive area and may define the emissive area.

[0052] The organic light emitting layer 262 may be dis-
posed on the first electrode 261. The organic light emitting
layer 262 may be a white light emitting layer that emits
white light. In this case, the organic light emitting layer 262
may be formed in a tandem structure of two or more stacks.
Each of the stacks may include a hole transporting layer, at
least one light emitting layer, and an electron transporting
layer. The organic light emitting layer 262 may be formed in
a deposition process or a solution process, and in a case of
being formed in the deposition process, the organic light
emitting layer 262 may be formed in an evaporation depo-
sition process.

[0053] The second electrode 263 may be disposed on the
organic light emitting layer 262. The second electrode 263
may be disposed on the bank 270. The second electrode 263
may be formed of a transparent conductive material (TCO),
such as indium tin oxide (ITO) or indium zinc oxide (I70),
capable of transmitting light, or a semi-transmissive con-
ductive material, such as Mg, Ag, or an alloy of Mg and Ag.
A capping layer may be disposed on the second electrode
263. The second electrode 263 may be formed through a
physical vapor deposition (PVD) process, such as a sputter-
ing process.

[0054] The encapsulation layer 300 may be disposed on
the second electrode 263. The encapsulation layer 300
prevents oxygen or water from penetrating into the organic
light emitting layer 262 and the second electrode 263. To this
end, the encapsulation layer 300 may include a plurality of
layers that includes at least one inorganic layer and at least
one organic layer. The encapsulation layer 300 may be
formed through a physical vapor deposition (PVD) process
such as a sputtering process.

[0055] The encapsulation layer 300 according to the first
embodiment may include a first inorganic layer 310, a first
organic layer 320, a second inorganic layer 330, a second
organic layer 340, and a third inorganic layer 350. In this
case, the first inorganic layer 310 may be disposed on the
second electrode 263 to cover the second electrode 263. The
first organic layer 320 and the second organic layer 340 may
be disposed on the first inorganic layer 310 and the second
inorganic layer 330 to cover the first inorganic layer 310 and
the second inorganic layer 330, respectively. To prevent
particles from penetrating into the organic light emitting
layer 262 and the second electrode 263 via the first inorganic
layer 310 and the second inorganic layer 330, the first
organic layer 320 and the second organic layer 340 may be
formed to have a sufficient thickness to prevent the penetra-
tion of particles. The third inorganic layer 350 may be
disposed on the second organic layer 340 to cover the second
organic layer 340.

[0056] The first inorganic layer 310 may be disposed
closest to the organic light emitting diode 260 and may be
formed of an inorganic insulating material, which is capable
of being deposited at a low temperature, such as nitride
silicon (SiNx), oxide silicon (SiOx), oxynitride silicon

Oct. 24, 2019

(SiON), oxide aluminum (Al,Q;), or the like. In this case,
because the organic light emitting layer 262 may be vulner-
able to high temperature, the first inorganic layer 310 may be
formed by a low temperature process using a low tempera-
ture atmosphere, for example, 100 degrees C. or less.
Accordingly, in the present embodiment, the organic light
emitting layer 260 is prevented from being damaged by a
high temperature atmosphere applied to a process chamber
when forming the first inorganic layer 310.

[0057] The first organic layer 320 may be provided on the
first substrate 111 to cover a whole upper surface of the first
inorganic layer 310. The first organic layer 320 may relax a
stress between layers caused by bending of the organic light
emitting display device. The first organic layer 320 accord-
ing to an embodiment may include an organic material such
as benzocyclobutadiene (BCB), acryl, polyimide, silicon
oxycarbon (SiOC), and/or the like.

[0058] The second inorganic layer 330 may be provided
on the first substrate 111 to cover a whole upper surface of
the first organic layer 320. The second inorganic layer 330
prevents water or oxygen from penetrating into the first
organic layer 320 and the first inorganic layer 310 from the
outside of the organic light emitting display device. The
second inorganic layer 330 according to an embodiment
may be formed of an inorganic insulating material, which is
capable of being deposited at a low temperature, such as
silicon nitride (SiNx), silicon oxide (Si0x), silicon oxyni-
tride (SiON), aluminum oxide (Al,O,), or the like.

[0059] The second organic layer 340 may be provided on
the first substrate 111 to cover a whole upper surface of the
second inorganic layer 330. The second organic layer 340
may relax a stress between layers caused by bending of the
organic light emitting display device. The second organic
layer 340 according to an embodiment may include an
organic material, such as benzocyclobutadiene (BCB), acryl,
polyimide, silicon oxycarbon (SiOC), and/or the like.
[0060] The third inorganic layer 350 may be provided on
the first substrate 111 to cover a whole upper surface of the
second organic layer 340. The third inorganic layer 350
primarily prevents penetration of water or oxygen from the
outside of the organic light emitting display device. The
third inorganic layer 350 according to an embodiment may
be formed of an inorganic insulating material, which is
capable of being deposited at a low temperature, such as
silicon nitride (SiNx), silicon oxide (SiOx), silicon oxyni-
tride (SiON), aluminum oxide (Al,O;), or the like.

[0061] The semi-transmissive layer 410 may be disposed
under the color filter 420, and in more detail, may be
disposed on a lower surface of the color filter 420. The
semi-transmissive layer 410 may be disposed to have the
same length as that of the color filter 420 disposed on an
upper surface thereof. The semi-transmissive layer 410 may
be semi-transmissive and may provide an optical distance of
a micro-cavity. In more detail, light emitted from the organic
light emitting diode 260 may be transferred to the outside
through the semi-transmissive layer 410, and because the
semi-transmissive layer 410 is semi-transmissive, some of
the light may again travel to the organic light emitting diode
260. Therefore, repetitive reflection may occur between the
semi-transmissive layer 410 and the organic light emitting
diode 260, and this may be referred to as a micro-cavity
effect. That is, light may be repetitively reflected in a cavity
between the semi-transmissive layer 410 and the organic
light emitting diode 260, thereby increasing light efficiency.
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[0062] The color filter 420 may be disposed between
adjacent encapsulation layers 300 of a plurality of encapsu-
lation layers 300. The color filter 420 according to an
embodiment may include a first color filter 421, a second
color filter 422, and a third color filter 423 that have different
colors.

[0063] The first color filter 421 according to the first
embodiment of the present disclosure may be disposed on
the first inorganic layer 310 and may be disposed in the
second organic layer 340 along with the semi-transmissive
layer 410 and the black matrix 430. For example, the first
color filter 421 may be a blue color filter.

[0064] The second color filter 422 according to the first
embodiment of the present disclosure may be disposed on
the first organic layer 320 and may be disposed in the second
inorganic layer 330 along with the semi-transmissive layer
410 and the black matrix 430. For example, the second color
filter 422 may be a green color filter.

[0065] The third color filter 423 according to the first
embodiment of the present disclosure may be disposed on
the second inorganic layer 330 and may be disposed in the
second organic layer 340 along with the semi-transmissive
layer 410 and the black matrix 430. For example, the third
color filter 423 may be a red color filter.

[0066] If the color filter 420 is directly formed on the
organic light emitting diode 260, a high temperature can
affect the organic light emitting diode 260. Thus, a low
temperature curing color filter may be used.

[0067] As described above, in the organic light emitting
display device according to the first embodiment of the
present disclosure, the first color filter 421, the second color
filter 422, and the third color filter 423 may be disposed on
different layers inside the encapsulation layer 300. There-
fore, in the organic light emitting display device according
to the first embodiment of the present disclosure, because the
color filter 422 is disposed in the encapsulation layer 300
instead of on the encapsulation layer 300, a cell gap between
the organic light emitting diode 260 and the color filter 420
is reduced. Also, because the color filters 420 are simulta-
neously formed in the encapsulation layer 300 without
separately forming and bonding the color filters 420, a
mismatch between the organic light emitting diode 260 and
the color filter 420 caused by a process margin is prevented,
thereby preventing image quality from being degraded.
[0068] Moreover, in the organic light emitting display
device according to the first embodiment of the present
disclosure, because the first color filter 421, the second color
filter 422, and the third color filter 423 are disposed at
different heights, the micro-cavity effect is obtained using a
thickness difference between the color filters 420 having
different colors. Accordingly, in the organic light emitting
display device according to the first embodiment of the
present disclosure, light efficiency is enhanced, and a width
of the electroluminescent wavelength spectrum is reduced,
thereby increasing color reproducibility.

[0069] The black matrix 430 may be disposed on both side
surfaces of the semi-transmissive layer 410 and the color
filter 420. The black matrix 430 may be disposed in a
boundary between adjacent pixels P and may be disposed to
overlap the bank 270. The black matrix 430 prevents light of
each pixel P from being leaked to an adjacent pixel P and
enables each pixel P to realize an accurate gray level. In this
case, a plurality of black matrixes 430 according to the first
embodiment of the present disclosure may be disposed on

Oct. 24, 2019

different layers, and vertically adjacent black matrixes 430
may overlap each other. Despite the vertically adjacent black
matrixes 430 overlapping each other, an aperture ratio of
each pixel P is not affected, and light is doubly prevented
from being leaked to a side in an overlapping portion.

[0070] FIG. 4 is a cross-sectional view taken along line I-1
of FIG. 2 and is a cross-sectional view of an organic light
emitting display device according to a second embodiment
of the present disclosure. Except that a black matrix 430
disposed on side surfaces of a color filter 420 and a semi-
transmissive layer 410 is omitted, the organic light emitting
display device illustrated in FIG. 4 is substantially the same
as the organic light emitting display device described above
with reference to FIGS. 1 to 3. Hereinafter, therefore, only
the semi-transmissive layer 410 and the color filter 420 will
be described with reference to FIG. 4, and repetitive descrip-
tions of the other elements are omitted.

[0071] With reference to FIG. 4, a semi-transmissive layer
410 according to the second embodiment of the present
disclosure may be disposed under a color filter 420, and in
more detail, may be disposed on a lower surface of the color
filter 420. The semi-transmissive layer 410 may be disposed
to have the same length as that of the color filter 420
disposed on an upper surface thereof, or may be disposed to
have a length that is longer or shorter than that of the color
filter 420. The semi-transmissive layer 410 may have a
semi-transmissive characteristic and may provide an optical
distance of a micro-cavity. In more detail, light emitted from
an organic light emitting diode 260 may be transferred to the
outside through the semi-transmissive layer 410, and
because the semi-transmissive layer 410 has the semi-
transmissive characteristic, some of the light may again
travel to the organic light emitting diode 260. Therefore,
repetitive reflection may occur between the semi-transmis-
sive layer 410 and the organic light emitting diode 260, and
this may be referred to as a micro-cavity effect. That is, light
may be repetitively reflected in a cavity between the semi-
transmissive layer 410 and the organic light emitting diode
260, thereby increasing light efficiency.

[0072] The color filter 420 may be disposed between
adjacent encapsulation layers 300 of a plurality of encapsu-
lation layers 300. The color filter 420 according to an
embodiment may include a first color filter 421, a second
color filter 422, and a third color filter 423, which have
different colors.

[0073] The first color filter 421 according to the second
embodiment of the present disclosure may be disposed on a
first inorganic layer 310 and may be disposed in a second
organic layer 340 along with the semi-transmissive layer
410 and a black matrix 430. For example, the first color filter
421 may be a blue color filter.

[0074] The second color filter 422 according to the second
embodiment of the present disclosure may be disposed on a
first organic layer 320 and may be disposed in a second
inorganic layer 330 along with the semi-transmissive layer
410 and the black matrix 430. For example, the second color
filter 422 may be a green color filter.

[0075] The third color filter 423 according to the second
embodiment of the present disclosure may be disposed on
the second inorganic layer 330 and may be disposed in a
second organic layer 340 along with the semi-transmissive
layer 410 and the black matrix 430. For example, the third
color filter 423 may be a red color filter.
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[0076] If the color filter 420 is directly formed on the
organic light emitting diode 260, a high temperature can
affect the organic light emitting diode 260. Thus, a low
temperature curing color filter may be used.

[0077] The color filter 420 of the organic light emitting
display device according to the second embodiment of the
present disclosure may be long enough to overlap the
organic light emitting diode 260 and a bank 270 on both
sides of organic light emitting diode 260. Therefore, in the
organic light emitting display device according to the second
embodiment of the present disclosure, ends of vertically
adjacent color filters 420 may overlap each other. In more
detail, one end of the first color filter 421 may overlap one
end of the second color filter 422, and the other end of the
second color filter 422 may overlap the other end of the third
color filter 423. In the organic light emitting display device
according to the second embodiment of the present disclo-
sure, a cell gap may be narrow, and light cannot pass through
a portion where the color filters 420 overlap each other.
Accordingly, without a black matrix, light of each pixel P is
prevented from being leaked to an adjacent pixel P, and each
pixel P realizes an accurate gray level.

[0078] As described above, in the organic light emitting
display device according to the second embodiment of the
present disclosure, the first color filter 421, the second color
filter 422, and the third color filter 423 may be disposed on
different layers inside the encapsulation layer 300. There-
fore, in the organic light emitting display device according
to the second embodiment of the present disclosure, because
the color filter 422 is disposed in the encapsulation layer 300
instead of on the encapsulation layer 300, a cell gap between
the organic light emitting diode 260 and the color filter 420
is reduced. Also, because the color filters 420 are simulta-
neously formed in the encapsulation layer 300 without
separately forming and bonding the color filters 420, a
mismatch between the organic light emitting diode 260 and
the color filter 420 caused by a process margin is prevented,
thereby preventing image quality from being degraded.
[0079] Moreover, in the organic light emitting display
device according to the second embodiment of the present
disclosure, because the first color filter 421, the second color
filter 422, and the third color filter 423 are disposed at
different heights, the micro-cavity effect is obtained using a
thickness difference between the color filters 420 having
different colors. Accordingly, in the organic light emitting
display device according to the second embodiment of the
present disclosure, light efficiency is enhanced, and a width
of the electroluminescent wavelength spectrum is reduced,
thereby increasing color reproducibility.

[0080] FIG.51is a cross-sectional view taken along line I-1
of FIG. 2 and is a cross-sectional view of an organic light
emitting display device according to a third embodiment of
the present disclosure. Except that an encapsulation layer
300 on which a semi-transmissive layer 410, a color filter
420, and a black matrix 430 are disposed is modified, the
organic light emitting display device illustrated in FIG. 5 is
substantially the same as the organic light emitting display
device described above with reference to FIGS. 1 to 3.
Hereinafter, therefore, only the encapsulation layer 300, the
semi-transmissive layer 410, and the color filter 420 will be
described with reference to FIG. 5, and repetitive descrip-
tions of the other elements are omitted.

[0081] With reference to FIG. 5, an encapsulation layer
300 of the organic light emitting display device according to
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the third embodiment of the present disclosure may include
a first inorganic layer 310, a first organic layer 320, a second
inorganic layer 330, a second organic layer 340, a third
inorganic layer 350, and a third organic layer 360. In this
case, the first inorganic layer 310 may be disposed on a
second electrode 263 to cover the second electrode 263. The
first organic layer 320 and the second organic layer 340 may
be disposed on the first inorganic layer 310 and the second
inorganic layer 330 to cover the first inorganic layer 310 and
the second inorganic layer 330, respectively. To prevent
particles from penetrating into an organic light emitting
layer 262 and the second electrode 263 via the first inorganic
layer 310 and the second inorganic layer 330, the first
organic layer 320 and the second organic layer 340 may be
formed with a sufficient thickness to prevent the penetration
of particles. The third inorganic layer 350 may be disposed
on the second organic layer 340 to cover the second organic
layer 340. An encapsulation layer 300 of the organic light
emitting display device according to the third embodiment
of the present disclosure may further include the third
organic layer 360 that is disposed on the third inorganic
layer 350 to cover the third inorganic layer 350.

[0082] The semi-transmissive layer 410 and the color filter
420 may be disposed between adjacent encapsulation layers
300 of a plurality of encapsulation layers 300. The color
filter 420 according to an embodiment may include a first
color filter 421, a second color filter 422, and a third color
filter 423, which have different colors.

[0083] The first color filter 421 according to the third
embodiment of the present disclosure may be disposed on
the first inorganic layer 310 and may be disposed in the
second organic layer 340 along with the semi-transmissive
layer 410 and the black matrix 430. For example, the first
color filter 421 may be a blue color filter.

[0084] The second color filter 422 according to the third
embodiment of the present disclosure may be disposed on
the second inorganic layer 330 and may be disposed in the
second organic layer 340 along with the semi-transmissive
layer 410 and the black matrix 430. For example, the second
color filter 422 may be a green color filter.

[0085] The third color filter 423 according to the third
embodiment of the present disclosure may be disposed on
the third inorganic layer 350 and may be disposed in the
third organic layer 360 along with the semi-transmissive
layer 410 and the black matrix 430. For example, the third
color filter 423 may be a red color filter.

[0086] If the color filter 420 is directly formed on the
organic light emitting diode 260, a high temperature can
affect the organic light emitting diode 260. Thus, a low
temperature curing color filter may be used.

[0087] As described above, in the organic light emitting
display device according to the third embodiment of the
present disclosure, the first color filter 421, the second color
filter 422, and the third color filter 423 may be disposed on
different layers inside the encapsulation layer 300. There-
fore, in the organic light emitting display device according
to the third embodiment of the present disclosure, because
the color filter 422 is disposed in the encapsulation layer 300
instead of on the encapsulation layer 300, a cell gap between
the organic light emitting diode 260 and the color filter 420
is reduced. Also, because the color filters 420 are simulta-
neously formed in the encapsulation layer 300 without
separately forming and bonding the color filters 420, a
mismatch between the organic light emitting diode 260 and
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the color filter 420 caused by a process margin is prevented,
thereby preventing image quality from being degraded.
[0088] Moreover, in the organic light emitting display
device according to the third embodiment of the present
disclosure, because the first color filter 421, the second color
filter 422, and the third color filter 423 are disposed at
different heights, the micro-cavity effect is obtained using a
thickness difference between the color filters 420 having
different colors. Accordingly, in the organic light emitting
display device according to the third embodiment of the
present disclosure, light efficiency is enhanced, and a width
of the electroluminescent wavelength spectrum is reduced,
thereby increasing color reproducibility.

[0089] FIG. 6is a cross-sectional view taken along line I-1
of FIG. 2 and is a cross-sectional view of an organic light
emitting display device according to a fourth embodiment of
the present disclosure. Except that a black matrix 430 is
omitted and an encapsulation layer 300 on which a semi-
transmissive layer 410 and a color filter 420 are disposed is
modified, the organic light emitting display device illus-
trated in FIG. 6 is substantially the same as the organic light
emitting display device described above with reference to
FIGS. 1 to 3. Hereinafter, only the encapsulation layer 300,
the semi-transmissive layer 410, and the color filter 420 will
be described with reference to F1G. 6, and repetitive descrip-
tions of the other elements are omitted.

[0090] With reference to FIG. 6, an encapsulation layer
300 of the organic light emitting display device according to
the fourth embodiment of the present disclosure may include
a first inorganic layer 310, a first organic layer 320, and a
second inorganic layer 330. In this case, the first inorganic
layer 310 may be disposed on a second electrode 263 to
cover the second electrode 263. The first organic layer 320
may be disposed on the first inorganic layer 310 to cover the
first inorganic layer 310. To prevent particles from penetrat-
ing into an organic light emitting layer 262 and the second
electrode 263 via the first inorganic layer 310, the first
organic layer 320 may be formed with a sufficient thickness
to prevent the penetration of particles.

[0091] The semi-transmissive layer 410 may be disposed
under a color filter 420, and in more detail, may be disposed
on a lower surface of the color filter 420. The semi-
transmissive layer 410 may be disposed to have the same
length as that of the color filter 420 disposed on an upper
surface thereof, or may be disposed to have a length that is
longer or shorter than that of the color filter 420.

[0092] The semi-transmissive layer 410 of the organic
light emitting display device according to the fourth embodi-
ment of the present disclosure may have a semi-transmissive
characteristic and may be disposed to overlap lower surfaces
of the color filters 420 having different colors at positions
corresponding to different heights, thereby providing an
optical distance of a micro-cavity. Light emitted from an
organic light emitting diode 260 may be transferred to the
outside through the semi-transmissive layer 410, and
because the semi-transmissive layer 410 has the semi-
transmissive characteristic, some of the light may again
travel to the organic light emitting diode 260. Therefore,
repetitive reflection may occur between the semi-transmis-
sive layer 410 and the organic light emitting diode 260,
which may be referred to as a micro-cavity effect. In this
case, the semi-transmissive layer 410 of the organic light
emitting display device according to the fourth embodiment
of the present disclosure may have different heights depend-
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ing on colors of the color filters 420 disposed on an upper
surface. Because wavelengths of light emitted by colors of
the color filters 420 differ, a thickness of a cavity defined as
a distance between the semi-transmissive layer 410 and the
organic light emitting diode 260 may be differently set. In
more detail, a height of the semi-transmissive layer 410
disposed on a lower surface of the second color filter 422
emitting green light may be thinner than a thickness of the
semi-transmissive layer 410 disposed on a lower surface of
the third color filter 423 emitting red light having a long
wavelength and may be thicker than a thickness of the
semi-transmissive layer 410 disposed on a lower surface of
the first color filter 421 emitting blue light having a shortest
wavelength.

[0093] Inthe organic light emitting display device accord-
ing to the fourth embodiment of the present disclosure, light
may be repetitively reflected in a cavity between the semi-
transmissive layer 410 and the organic light emitting diode
260, thereby increasing light efficiency.

[0094] The color filter 420 may be disposed between
adjacent encapsulation layers 300 of a plurality of encapsu-
lation layers 300. The color filter 420 according to an
embodiment may include a first color filter 421, a second
color filter 422, and a third color filter 423, which have
different colors.

[0095] The first color filter 421, the second color filter 422,
and the third color filter 423 according to the fourth embodi-
ment of the present disclosure may be disposed on a first
inorganic layer 310 and may be disposed in a second organic
layer 320 along with the semi-transmissive layer 410. For
example, the first color filter 421 may be a blue color filter,
the second color filter 422 may be a green color filter, and
the third color filter 423 may be a red color filter.

[0096] If the color filter 420 is directly formed on the
organic light emitting diode 260, a high temperature can
affect the organic light emitting diode 260. Thus, a low
temperature curing color filter may be used.

[0097] As described above, in the organic light emitting
display device according to the fourth embodiment of the
present disclosure, the first color filter 421, the second color
filter 422, and the third color filter 423 may be disposed
inside the encapsulation layer 300 to have different heights.
Therefore, in the organic light emitting display device
according to the fourth embodiment of the present disclo-
sure, because the color filter 422 is disposed in the encap-
sulation layer 300 instead of on the encapsulation layer 300,
a cell gap between the organic light emitting diode 260 and
the color filter 420 is reduced. Also, because the color filters
420 are simultaneously formed in the encapsulation layer
300 without separately forming and bonding the color filters
420, a mismatch between the organic light emitting diode
260 and the color filter 420 caused by a process margin is
prevented, thereby preventing image quality from being
degraded.

[0098] Moreover, in the organic light emitting display
device according to the fourth embodiment of the present
disclosure, because the first color filter 421, the second color
filter 422, and the third color filter 423 are disposed at
different heights, the micro-cavity effect is obtained using a
thickness difference between the color filters 420 having
different colors. Accordingly, in the organic light emitting
display device according to the fourth embodiment of the
present disclosure, light efficiency is enhanced, and a width
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of the electroluminescent wavelength spectrum is reduced,
thereby increasing color reproducibility.

[0099] FIG. 7 is a perspective view of an organic light
emitting display device according to an embodiment of the
present disclosure where a touch sensing layer is addition-
ally provided. FIG. 8 is a plan view of a touch sensing layer
according to an embodiment of the present disclosure. FIG.
9 is a cross-sectional view taken along line II-II of FIG. 8
and is a cross-sectional view of a touch sensing layer
according to an embodiment of the present disclosure.
[0100] With reference to FIGS. 7 to 9, a touch sensing
layer 500 of the organic light emitting display device accord-
ing to ant embodiment of the present disclosure may include
a second bridge 510, a touch insulation layer 520, a plurality
of transparent conductive layers 530 and 535, a mesh metal
layer 540, and a first bridge 550.

[0101] The second bridge 510 may be a bridge electrode
that electrically connects adjacent second touch electrodes
TE2. The second bridge 510 may be provided on a layer
different from the second touch electrodes TE2 and may
electrically connect two adjacent second touch electrodes
TE2 that are separated from each other by the first bridge
550. In this case, the first bridge 550 and the second bridge
510 may be electrically disconnected from each other by the
touch insulation layer 520.

[0102] The second bridge 510 may be electrically con-
nected to the second touch electrodes TE2 through a contact
hole CT3. In more detail, the second bridge 510 may be
electrically connected to the transparent conductive layer
530 through the contact hole CT3 passing through the touch
insulation laver 520. The second bridge 510 may be dis-
posed to overlap a bank 270, thereby preventing an aperture
ratio from being damaged by the second bridge 510.
[0103] The second bridge 510 may be directly provided on
an upper surface of an encapsulation layer 300 and may
include at least three metal layers. The second bridge 510
according to an embodiment of the present disclosure may
include a touch reflection layer 511, a light path change layer
512, and a touch semi-transmissive layer 513.

[0104] The touch reflection layer 511 may be directly
disposed on the upper surface of the encapsulation layer 300.
The touch reflection layer 511 according to an embodiment
may include MoTi or Mo. Because MoTi has a high ache-
sive force, MoTi prevents the touch reflection layer 511 from
being stripped from the encapsulation layer 300. Further-
more, reflectance is low.

[0105] The light path change layer 512 may be disposed
on the touch reflection layer 511. The light path change layer
512 according to an embodiment may include ITO or 120,
and moreover, may include SiO,, SiNx, Al,Q;, and/or the
like. The light path change layer 512 may be disposed
between the touch reflection layer 511 and the touch semi-
transmissive layer 513 to cause destructive interference
based on a light path difference. In more detail, some of
external light incident on the touch semi-transmissive layer
513 may be reflected as first reflection light by the light path
change layer 512, and the other light of the external light that
passes through the light path change layer 512 without being
reflected by the light path change layer 512 may be reflected
as second reflection light to the touch reflection layer 511 via
the light path change layer 512. However, the first and
second reflection lights are dissipated by the destructive
interference. To this end, a thickness of the light path change
layer 512 may be set in order for the first and second
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reflection lights to be dissipated by destructive interference
caused by a phase difference.

[0106] Therefore, in the second bridge 510 according to an
embodiment of the present disclosure, destructive interfer-
ence occurs in external light incident by the light path
change layer 512, and for this reason, reflectance is reduced.
Accordingly, the organic light emitting display device
according to an embodiment of the present disclosure pre-
vents image visibility from being reduced at an outdoor
place without a polarizer of the related art, thereby enhanc-
ing image quality.

[0107] The touch semi-transmissive layer 513 may be
disposed on the light path change layer 512. The touch
semi-transmissive layer 513 according to an embodiment
may include MoTi or Mo. The touch semi-transmissive layer
513 according to an embodiment of the present disclosure
may be formed of the same material as that of the touch
reflection layer 511. In this case, a thickness of the touch
semi-transmissive layer 513 may be set thinner than that of
the touch reflection layer 511, and thus, the touch semi-
transmissive layer 513 may semi-transmit external light
incident thereon.

[0108] The touch insulation layer 520 may be provided on
the encapsulation layer 300 to cover the second bridge 510.
The touch insulation layer 520 may be formed of an organic
material or an inorganic material. If the touch insulation
layer 520 is formed of the organic material, the touch
insulation layer 520 may be provided through a coating
process of coating the organic material on the encapsulation
layer 300 and a curing process of curing the coated organic
material at a temperature of 100 degrees C. or less. If the
touch insulation layer 520 is formed of the inorganic mate-
rial, the touch insulation layer 520 may be formed of the
inorganic material deposited on the encapsulation layer 300
through a low temperature chemical deposition process and
a cleaning process that are alternately performed two times
or more. Subsequently, the touch insulation layer 520 may
be patterned through a photolithography process and an
etching process, and thus, the contact hole CT3 may be
formed.

[0109] The first bridge 550, the first touch electrodes TE1,
and the second touch electrodes TE2 may be directly pro-
vided on an upper surface of the touch insulation layer 520.
The first bridge 550 may overlap the second bridge 510. The
first bridge 550 and the first and second touch electrodes
TE1 and TE2 may include the transparent conductive layers
530 and 535 and the mesh metal layer 540.

[0110] The transparent conductive layers 530 and 535 may
be disposed on the touch insulation layer 520. The trans-
parent conductive layer 530 may be electrically connected to
the second bridge 510 through the contact hole CT3 passing
through the touch insulation layer 520.

[0111] The transparent conductive layers 530 and 335
according to an embodiment may each include an amor-
phous transparent conductive material, for example, amor-
phous ITO. For example, to prevent or minimize a damage
of the pixel array layer 200 caused by a process temperature
for forming the transparent conductive layers 530 and 535,
the transparent conductive layers 530 and 535 may be
formed of the amorphous transparent conductive material
through a low temperature deposition process using a pro-
cess temperature of 100 degrees C. or less. That is, if the
transparent conductive layers 530 and 535 are formed of a
crystalline transparent conductive material, the pixel array
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layer 200 may be damaged by a high temperature thermal
treatment process used to obtain a low resistance value.
Therefore, in the present embodiment, the transparent con-
ductive layers 530 and 535 may be formed of the amorphous
transparent conductive material through a low temperature
metal deposition process.

[0112] The mesh metal layer 540 may be disposed on the
transparent conductive layers 530 and 535. The mesh metal
layer 540 may include at least three metal layers. The mesh
metal layer 540 according to an embodiment of the present
disclosure may include a touch reflection layer 541, a light
path change layer 542, and a touch semi-transmissive layer
543.

[0113] The touch reflection layer 541 may be directly
disposed on the transparent conductive layer 530. The touch
reflection layer 541 according to an embodiment may
include MoTi or Mo. MoTi is high in adhesive force and is
low in reflectance.

[0114] The light path change layer 542 may be disposed
on the touch reflection layer 541. The light path change layer
542 according to an embodiment may include ITO or 170,
and moreover, may include SiO,, SiNx, Al,O,, and/or the
like. The light path change layer 542 may be disposed
between the touch reflection layer 541 and the touch semi-
transmissive layer 543 to cause destructive interference
based on a light path difference. Therefore, in the mesh
metal layer 540 according to an embodiment of the present
disclosure, destructive interference occurs in external light
incident by the light path change layer 542, and for this
reason, reflectance is reduced. Accordingly, the organic light
emitting display device according to an embodiment of the
present disclosure prevents image visibility from being
reduced at an outdoor place without a polarizer of the related
art, thereby enhancing image quality.

[0115] The touch semi-transmissive layer 543 may be
disposed on the light path change layer 542. The touch
semi-transmissive layer 543 according to an embodiment
may include MoTi or Mo. The touch semi-transmissive layer
543 according to an embodiment of the present disclosure
may be formed of the same material as that of the touch
reflection layer 541. In this case, a thickness of the touch
semi-transmissive layer 543 may be set thinner than that of
the touch reflection layer 511, and thus, the touch semi-
transmissive layer 543 may semi-transmit external light
incident thereon.

[0116] The mesh metal layer 540, the first bridge 550, and
the plurality of first and second touch electrode TE1 and TE2
including the mesh metal layer 540 may have a reflectance
of about 10% with respect to external light incident thereon
in a case where a thickness is 500 A or more. Accordingly,
using a low reflection metal layer stacking structure, the
organic light emitting display device according to an
embodiment of the present disclosure prevents reflection of
external light without a polarizer, thereby reducing the
manufacturing cost, preventing the loss of luminance caused
by the polarizer, and enhancing image quality.

[0117] In the organic light emitting display device accord-
ing to an embodiment of the present disclosure, the touch
insulation layer 520 and the first and second touch electrodes
TE1 and TE2 may be directly disposed on the upper surface
of the encapsulation layer 300. Accordingly, in comparison
with the related art organic light emitting display device
where a touch screen is adhered to the organic light emitting
display device by an adhesive, according to the present

Oct. 24, 2019

embodiment, an adhesive process is unnecessary, and thus,
a manufacturing process is simplified and the manufacturing
cost is reduced.

[0118] As described above, in the organic light emitting
display device according to the embodiments of the present
disclosure, because the color filter is disposed in the encap-
sulation layer, the cell gap between the organic light emitting
diode and the color filter is reduced.

[0119] Moreover, in the organic light emitting display
device according to the embodiments of the present disclo-
sure, because the color filters are simultaneously formed in
the encapsulation layer without performing separately form-
ing and bonding the color filters, a mismatch between the
organic light emitting diode, the color filter, and the black
matrix caused by a process margin is prevented, thereby
preventing image quality from being degraded.

[0120] Moreover, in the organic light emitting display
device according to the embodiments of the present disclo-
sure, because the first color filter, the second color filter, and
the third color filter are disposed at different heights, the
micro-cavity effect is obtained using a thickness difference
between color filters having different colors.

[0121] Moreover, in the organic light emitting display
device according to the embodiments of the present disclo-
sure, light efficiency is enhanced, and a width of the elec-
troluminescent wavelength spectrum is reduced, thereby
increasing color reproducibility.

[0122] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the spirit or scope
of the disclosures. Thus, it is intended that the present
disclosure covers the modifications and variations of this
disclosure provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. An organic light emitting display device, comprising:

a substrate;

first and second organic light emitting diodes on the
substrate;

an encapsulation layer covering the first and second
organic light emitting diodes;

a first color filter and a second color filter within the
encapsulation layer, the first color filter and the second
color filter being respectively disposed over respective
ones of the first and second organic light emitting
diodes at respectively different heights from the sub-
strate; and

a plurality of semi-transmissive layers including semi-
transmissive layers each respectively adjacent to lower
surfaces of corresponding ones of the first and second
color filters.

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

wherein the encapsulation layer includes a plurality of
layers, and

wherein the first and second color filters are disposed on
different layers of the plurality of layers of the encap-
sulation layer.

3. The organic light emitting display device of claim 1,

wherein the first color filter and the second color filter are
laterally shifted with respect to each other.

4. The organic light emitting display device of claim 1,
further comprising a third color filter over a third organic
light emitting diode and laterally shifted with respect to the
first color filter and the second color filter, the third color



US 2019/0326362 A1l

filter having a color different from colors of the first color
filter and the second color filter,

wherein each of the first to third color filters are disposed

at respectively different heights from the substrate.

5. The organic light emitting display device of claim 4,
wherein the plurality of semi-transmissive layers further
includes a semi-transmissive layer adjacent to a lower
surface of the third color filter, each semi-transmissive layer
of the plurality of semi-transmissive layers having a differ-
ent thickness.

6. The organic light emitting display device of claim 4,
wherein the first to third color filters are disposed on
different layers of the plurality of layers of the encapsulation
layer.

7. The organic light emitting display device of claim 6,
wherein ends of adjacent ones of the first, second, and third
color filters overlap each other.

8. The organic light emitting display device of claim 4,
wherein ends of horizontally adjacent ones of the first,
second, and third color filters overlap each other.

9. The organic light emitting display device of claim 1,
further comprising:

a plurality of black matrixes at both side surfaces of the

semi-transmissive layer and the first to third color
filters.
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10. The organic light emitting display device of claim 9,
wherein adjacent ones of the black matrixes disposed on
different layers overlap each other.

11. The organic light emitting display device of claim 2,
wherein the plurality of layers of the encapsulation layer
includes:

a first inorganic layer on an upper surface of the first and

second organic light emitting diodes;

a first organic layer on the first inorganic layer; and

a second inorganic layer on the first organic layer.

12. The organic light emitting display device of claim 1,
further comprising a touch sensing layer directly provided
on the encapsulation layer, the touch sensing layer including
a plurality of first touch electrodes and a plurality of second
touch electrodes.

13. The organic light emitting display device of claim 1,
wherein ends of adjacent ones of the first and second color
filters overlap each other.

14. The organic light emitting display device of claim 1,
further comprising:

a plurality of black matrixes at both side surfaces of the
semi-transmissive layer and the first and second color
filters.

15. The organic light emitting display device of claim 14,

wherein adjacent ones of the black matrixes disposed on
different layers overlap each other.
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