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SAME

(57) Disclosed are an organic light emitting display
device and a method of manufacturing the same. The
organic light emitting display device includes a thin film
transistor (TFT) including a gate electrode (130) and a
source electrode (150) provided on a substrate, a planari-
zation layer (170) provided on the TFT to have a step
height, an anode electrode (180) provided on the planari-
zation layer and connected to the source electrode, an
organic light emitting layer (200) provided on an upper
surface of the anode electrode, and a cathode electrode
(210) provided on the organic light emitting layer. The
planarization layer includes a first area and a second
area, provided at different heights, and a third area in-

cluding an inclined surface between the first area and
the second area. Also, the method includes forming a
planarization layer on the source electrode to have a step
height. The forming of the planarization layer includes
forming the planarization layer including a first area and
a second area, provided at different heights, and a third
area including an inclined surface between the first area
and the second area. Accordingly, the anode electrode
provided on the inclined surface of the third area reflects
light which is emitted from the organic light emitting layer
and moves to a side surface of the organic light emitting
layer, thereby enhancing emission efficiency.
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Description

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2016-0127160 filed on Sep-
tember 30, 2016.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to a display de-
vice, and more particularly, to an organic light emitting
display device and a method of manufacturing the same.

Description of the Background

[0003] Examples of flat panel display (FPD) devices
include liquid crystal display (LCD) devices, plasma dis-
play panels (PDPs), and organic light emitting display
devices, etc. Recently, electrophoretic display (EPD) de-
vices have been widely used as one type of FPD device.
[0004] In such display devices, the organic light emit-
ting display devices are self-emitting devices and have
a low power consumption, a fast response time, a high
emission efficiency, a high luminance, and a wide viewing
angle, thereby attracting attention as next-generation
display devices.
[0005] The organic light emitting display devices are
classified into a top emission type and a bottom emission
type, based on a transmission direction of light emitted
from an organic light emitting device. In the bottom emis-
sion type, a circuit element is disposed between a light
emitting layer and an image displaying surface, and for
this reason, an aperture ratio becomes lowered due to
the circuit element. On the other hand, in the top emission
type, the circuit element is not disposed between the light
emitting layer and the image displaying surface, and thus,
an aperture ratio tends to be enhanced.
[0006] FIG. 1 is a schematic cross-sectional view of a
related art top emission type organic light emitting display
device.
[0007] As seen in FIG. 1, a planarization layer 1, an
anode electrode 2, a bank 3, an organic light emitting
layer 4, and a cathode electrode 5 are sequentially
formed on a substrate (not shown).
[0008] The planarization layer 1 planarizes a thin film
transistor (TFT) layer (not shown) provided on the sub-
strate, and the anode electrode 2 is formed on the planari-
zation layer 1.
[0009] The bank 3 is formed on the anode electrode 2
and defines a pixel area. The bank 3 is formed on each
of one side and the other side of the anode electrode 2
to expose a top of the anode electrode 2.
[0010] The organic light emitting layer 4 is formed in
the pixel area defined by the bank 3, and the cathode
electrode 5 is formed on the organic light emitting layer 4.
[0011] In the top emission type, light emitted from the
organic light emitting layer 4 is reflected by the anode

electrode 2 and travels via the cathode electrode 5.
Therefore, the anode electrode 2 is formed of a material
which has high reflectivity, and the cathode electrode 5
is formed of a transparent conductive material.
[0012] The related art top emission type organic light
emitting display device has the following problems.
[0013] In the top emission type of the related art, about
30% of the light emitted from the organic light emitting
layer 4 is output, and the other light moves to a side sur-
face of the organic light emitting layer 4 and is lost.

SUMMARY

[0014] In the related art, since the anode electrode, the
organic light emitting layer, and the cathode electrode
are formed in a planarized region on the planarization
layer, output light is limited, and for this reason, emission
efficiency is not high.
[0015] Accordingly, the present disclosure is directed
to provide an organic light emitting display device and a
method of manufacturing the same that substantially ob-
viate one or more problems due to limitations and disad-
vantages of the related art. The objects are solved by the
features of the independent claims.
[0016] An aspect of the present disclosure is directed
to provide an organic light emitting display device and a
method of manufacturing the same, which supply light
lost in an organic light emitting layer to a micro-cavity and
thus increase emission efficiency, thereby reducing con-
sumption power and increasing a lifetime of a product.
[0017] Additional advantages and features of the dis-
closure 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.
[0018] According to one example, there is provided an
organic light emitting display device including a thin film
transistor (TFT) including a gate electrode and a source
electrode provided on a substrate, a planarization layer
provided on the TFT to have a step height, an anode
electrode provided on the planarization layer and con-
nected to the source electrode, an organic light emitting
layer provided on an upper surface of the anode elec-
trode, and a cathode electrode provided on the organic
light emitting layer. The planarization layer includes a
first area and a second area, provided at different heights,
and a third area including an inclined surface between
the first area and the second area.
[0019] In another example of the present disclosure,
there is provided a method of manufacturing an organic
light emitting display device including forming a gate elec-
trode on a substrate, forming an interlayer dielectric on
the gate electrode and forming a source electrode on the
interlayer dielectric, forming a planarization layer on the
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source electrode to have a step height, forming an anode
electrode connected to the source electrode on the
planarization layer, forming an organic light emitting layer
on the anode electrode, and forming a cathode electrode
on the organic light emitting layer. The forming of the
planarization layer includes forming the planarization lay-
er including a first area and a second area, provided at
different heights, and a third area including an inclined
surface between the first area and the second area.
[0020] In a further example of the present disclosure,
there is provided An organic light emitting display device
comprises a thin film transistor (TFT) including a gate
electrode and a source electrode provided on a sub-
strate; a planarization layer disposed on the TFT and
having first, second, and third areas, wherein each area
has different step heights to form a micro-cavity structure,
and the first area is disposed in an emission area of the
organic light emitting display device; an anode electrode
on the planarization layer and connected to the source
electrode; an organic light emitting layer on the anode
electrode; and a cathode electrode on the organic light
emitting layer.
[0021] According to one example, an organic light emit-
ting display device comprises a thin film transistor (TFT)
including a gate electrode and a source electrode pro-
vided on a substrate; a planarization layer disposed on
the TFT and having a step height; an anode electrode
on the planarization layer and connected to the source
electrode; an organic light emitting layer on the anode
electrode; and a cathode electrode on the organic light
emitting layer, wherein the planarization layer comprises
a first area and a second area, each having different step
heights, and a third area having an inclined surface be-
tween the first area and the second area. The anode
electrode may be provided in the first and third areas,
the first area having a height less than that of the second
area. The organic light emitting layer and the cathode
electrode may overlap the anode electrode in the first
area and the third area. A bank may be provided on the
anode electrode in the first and second areas. The bank
may vertically overlap the anode electrode, the organic
light emitting layer, and the cathode electrode in the third
area. A black bank may be provided on the anode elec-
trode in the third area. The black bank may not be over-
lapping the anode electrode, the organic light emitting
layer, and the cathode electrode in the third area.
[0022] According to another example, a method of
manufacturing an organic light emitting display device
comprises forming a gate electrode on a substrate; form-
ing an interlayer dielectric on the gate electrode; forming
a source electrode on the interlayer dielectric; forming a
planarization layer on the source electrode to have first,
second and third areas, each having different step
heights, and the third area having an inclined surface
between the first and second areas; forming an anode
electrode on the planarization layer to connect to the
source electrode; forming an organic light emitting layer
on the anode electrode; and forming a cathode electrode

on the organic light emitting layer. The forming of the
planarization layer may comprise: forming a planariza-
tion material layer, including a positive type photosensi-
tive material, on the source electrode; irradiating light on
the planarization material layer by using a mask which
includes a light blocking pattern blocking the light, a first
semi-transmissive pattern through which some of the
light is non-uniformly transmitted, and a second semi-
transmissive pattern through which some of the light is
uniformly transmitted; developing the planarization ma-
terial layer to form a planarization material pattern having
the different step heights; and forming the planarization
layer by using the planarization material pattern which
remains. The forming of the planarization material pattern
may comprise forming a planarization material pattern
corresponding to the second area by using the light block-
ing pattern, forming a planarization material pattern cor-
responding to the third area by using the first semi-trans-
missive pattern, and forming a planarization material pat-
tern corresponding to the first area by using the second
semi-transmissive pattern. The first semi-transmissive
pattern may comprise a pattern which increases an
amount of transmitted light in a direction from an area
adjacent to the light blocking pattern to an area adjacent
to the second semi-transmissive pattern so that the third
area includes an inclined surface. The method may fur-
ther comprise forming a bank on each of one side and
another side of the anode electrode prior to the forming
of the organic light emitting layer. The forming of the an-
ode electrode may comprise forming the anode electrode
in the first area, provided at a position lower than a po-
sition of the second area of the planarization layer, and
the third area. The forming of the bank may comprise
forming the bank in the second area and the third area.
The method may further comprise forming a black bank
on each of one side and another side of the anode elec-
trode prior to the forming of the organic light emitting lay-
er. The forming of the black bank comprises forming the
black bank in the second area.
[0023] According to a further example, an organic light
emitting display device comprises a thin film transistor
(TFT) including a gate electrode and a source electrode
provided on a substrate; a planarization layer disposed
on the TFT and having first, second, and third areas,
wherein each area has different step heights to form a
micro-cavity structure, and the first area is disposed in
an emission area of the organic light emitting display de-
vice; an anode electrode on the planarization layer and
connected to the source electrode; an organic light emit-
ting layer on the anode electrode; and a cathode elec-
trode on the organic light emitting layer. The anode elec-
trode may be provided in the first and third areas. The
first area may have a height less than that of the second
area. The organic light emitting layer and the cathode
electrode may overlap the anode electrode in the first
area and the third area. A bank may beprovided on the
anode electrode in the first and second areas. The bank
may vertically overlap the anode electrode, the organic
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light emitting layer, and the cathode electrode in the third
area. A black bank may be provided on the anode elec-
trode in the third area. The black bank may not be over-
lapping the anode electrode, the organic light emitting
layer, and the cathode electrode in the third area.
[0024] 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

[0025] The accompanying drawings, which are includ-
ed to provide a further understanding of the present dis-
closure and are incorporated in and constitute a part of
this disclosure, illustrate aspects of the disclosure and
together with the description serve to explain the principle
of the disclosure.
[0026] In the drawings:

FIG. 1 is a schematic cross-sectional view of a re-
lated art top emission type organic light emitting dis-
play device;
FIG. 2 is a cross-sectional view of an organic light
emitting display device according to an aspect of the
present disclosure;
FIG. 3 is a schematic cross-sectional view of area A
illustrated in FIG. 2, in an organic light emitting dis-
play device according to an aspect of the present
disclosure;
FIG. 4 is a cross-sectional view of an organic light
emitting display device according to another aspect
of the present disclosure;
FIG. 5 is a schematic cross-sectional view of area A
illustrated in FIG. 4, in an organic light emitting dis-
play device according to another aspect of the
present disclosure;
FIGs. 6A to 6G are process cross-sectional views
illustrating a method of manufacturing an organic
light emitting display device according to an aspect
of the present disclosure;
FIGs. 7A to 7F are process cross-sectional views
illustrating another method of manufacturing an or-
ganic light emitting display device according to an
aspect of the present disclosure; and
FIGs. 8A to 8F are process cross-sectional views
illustrating a method of manufacturing an organic
light emitting display device according to another as-
pect of the present disclosure.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0027] Reference will now be made in detail to the ex-
emplary aspects of the present disclosure, examples of
which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like

parts.
[0028] Advantages and features of the present disclo-
sure, and implementation methods thereof will be clari-
fied through following aspects described with reference
to the accompanying drawings. The present disclosure
may, however, be embodied in different forms and should
not be construed as limited to the aspects set forth herein.
Rather, these aspects are provided so that this disclosure
will be thorough and complete, and will fully convey the
scope of the present disclosure to those skilled in the art.
Further, the present disclosure is only defined by scopes
of claims.
[0029] A shape, a size, a ratio, an angle, and a number
disclosed in the drawings for describing aspects of the
present disclosure are merely an example, and thus, the
present disclosure is not limited to the illustrated details.
Like reference numerals refer to like elements through-
out. In the following description, when the detailed de-
scription 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. In a case where ’comprise’, ’have’, and
’include’ described in the present specification are used,
another part may be added unless ’only∼’ is used. The
terms of a singular form may include plural forms unless
referred to the contrary.
[0030] In construing an element, the element is con-
strued as including an error range although there is no
explicit description.
[0031] In describing a position relationship, for exam-
ple, when a position relation between two parts is de-
scribed as ’on∼’, ’over∼’, ’under∼’, and ’next∼’, one or
more other parts may be disposed between the two parts
unless ’just’ or ’direct’ is used.
[0032] In describing a time relationship, for example,
when the temporal order is described as ’after∼’, ’subse-
quent∼’, ’next∼’, and ’before∼’, a case which is not con-
tinuous may be included unless ’just’ or ’direct’ is used.
[0033] It will be understood that, although the terms
"first", "second", etc. may be used herein to describe var-
ious elements, these elements should not be limited by
these terms. These terms are only used to distinguish
one element from another. For example, a first element
could be termed a second element, and, similarly, a sec-
ond element could be termed a first element, without de-
parting from the scope of the present disclosure.
[0034] Features of various aspects of the present dis-
closure may be partially or overall coupled to or combined
with each other, and may be variously inter-operated with
each other and driven technically as those skilled in the
art can sufficiently understand. The aspects of the
present disclosure may be carried out independently
from each other, or may be carried out together in co-
dependent relationship.
[0035] Hereinafter, exemplary aspects of the present
disclosure will be described in detail with reference to the
accompanying drawings.
[0036] FIG. 2 is a cross-sectional view of an organic
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light emitting display device according to an aspect of
the present disclosure.
[0037] As illustrated in FIG. 2, the organic light emitting
display device according to an aspect of the present dis-
closure may include a thin film transistor (TFT) layer T,
a planarization layer 170, and an organic light emitting
diode (OLED) comprising an anode electrode 180, an
organic light emitting layer 200, and a cathode electrode
210. Thus, the organic light emitting display device may
include the thin film transistor (TFT) layer T, the planari-
zation layer 170, and the anode electrode 180, the or-
ganic light emitting layer 200, and the cathode electrode
210, formed one above the other on a substrate 100. The
organic light emitting display device may further include
at least one of a passivation layer 165 formed between
the TFT layer T and the planarization layer 170 and a
bank 190 formed between the anode electrode 180 and
the organic light emitting layer 200.
[0038] The TFT layer T may include an active layer
110, a gate insulation layer 120, a gate electrode 130,
an interlayer dielectric 140, a source electrode 150, and
a drain electrode 160.
[0039] The active layer 110 may be formed on the sub-
strate 100 to overlap the gate electrode 130. The active
layer 110 may be formed of a silicon-based semiconduc-
tor material, or may be formed of an oxide-based semi-
conductor material. Although not shown, a light blocking
layer may be further formed between the substrate 100
and the active layer 110, and in this case, external light
incident through a bottom of the substrate 100 may be
blocked by the light blocking layer, thereby preventing
the active layer 110 from being damaged by the external
light.
[0040] The gate insulation layer 120 may be formed
on the active layer 110. The gate insulation layer 120
may insulate the active layer 110 from the gate electrode
130. The gate insulation layer 120 may be formed of an
inorganic insulating material, for example, silicon oxide
(SiOx), silicon nitride (SiNx), or a multilayer thereof, but
is not limited thereto.
[0041] The gate electrode 130 may be formed on the
gate insulation layer 120. The gate electrode 130 may
be formed to overlap the active layer 110 with the gate
insulation layer 120 therebetween. The gate electrode
130 may be formed of a single layer or a multilayer which
includes one of molybdenum (Mo), aluminum (Al), chro-
mium (Cr), gold (Au), titanium (Ti), nickel (Ni), neodym-
ium (Nd), or copper (Cu), or an alloy thereof, but is not
limited thereto.
[0042] The interlayer dielectric 140 may be formed on
the gate electrode 130. The interlayer dielectric 140 may
be formed of an inorganic insulating material (for exam-
ple, silicon oxide (SiOx), silicon nitride (SiNx), or a multi-
layer thereof) which is the same as that of the gate insu-
lation layer 120, but is not limited thereto.
[0043] The source electrode 150 and the drain elec-
trode 160 may be formed on the interlayer dielectric 140
to face each other. The gate insulation layer 120 and the

interlayer dielectric may include a first contact hole CH1,
exposing one area of the active layer 110, and a second
contact hole CH2 which exposes the other area of the
active layer 110. Accordingly, the source electrode 150
may be connected to the other area of the active layer
110 through the second contact hole CH2, and the drain
electrode 160 may be connected to the one area of the
active layer 110 through the first contact hole CH1.
[0044] The source electrode 150 may be formed of a
multilayer which includes a bottom source electrode 151
and a top source electrode 152.
[0045] The bottom source electrode 151 may be
formed between the interlayer dielectric 140 and the top
source electrode 152 to enhance an adhesive force be-
tween the interlayer dielectric 140 and the top source
electrode 152. Also, the bottom source electrode 151
may protect a lower surface of the top source electrode
152, thereby preventing the lower surface of the top
source electrode 152 from being corroded. Therefore, an
oxidation rate of the bottom source electrode 151 may
be lower than that of the top source electrode 152. That
is, a material of the bottom source electrode 151 may be
a material having a corrosion resistance which is stronger
than that of a material of the top source electrode 152.
As described above, the bottom source electrode 151
may act as an adhesion promotor or an anti-corrosion
layer and may be formed of an alloy (MoTi) of molybde-
num (Mo) and titanium (Ti), but is not limited thereto.
[0046] The top source electrode 152 may be formed
on a top of the bottom source electrode 151. The top
source electrode 152 may be formed of copper (Cu)
which is metal having a low resistance, but is not limited
thereto. The top source electrode 152 may be formed of
metal having a resistance which is relatively lower than
that of the bottom source electrode 151. In order to de-
crease a total resistance of the source electrode 150, a
thickness of the top source electrode 152 may be set
thicker than that of the bottom source electrode 151.
[0047] Similar to the source electrode 150, the drain
electrode 160 may be formed of a multilayer which in-
cludes a bottom drain electrode 161 and a top drain elec-
trode 162.
[0048] The bottom drain electrode 161 may be formed
between the interlayer dielectric 140 and the top drain
electrode 162 to enhance an adhesive force between the
interlayer dielectric 140 and the top drain electrode 162,
and moreover, may prevent a lower surface of the top
drain electrode 162 from being corroded. Therefore, an
oxidation rate of the bottom drain electrode 161 may be
lower than that of the top drain electrode 162. That is, a
material of the bottom drain electrode 161 may be a ma-
terial having a corrosion resistance which is stronger than
that of a material of the top drain electrode 162. As de-
scribed above, the bottom drain electrode 161 may be
formed of an alloy (MoTi) of molybdenum (Mo) and tita-
nium (Ti), but is not limited thereto.
[0049] The top drain electrode 162 may be formed on
the top of the bottom drain electrode 161 and may be
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formed of copper (Cu) which is the same as that of the
top source electrode 152, but is not limited thereto. In
order to decrease a total resistance of the drain electrode
160, a thickness of the top drain electrode 162 may be
set thicker than that of the bottom drain electrode 161.
[0050] The top drain electrode 162 and the top source
electrode 152 may be formed of the same material to
have the same thickness, and the bottom drain electrode
161 and the bottom source electrode 151 may be formed
of the same material to have the same thickness. In this
case, the drain electrode 160 and the source electrode
may be simultaneously formed through the same proc-
ess.
[0051] A structure of the TFT layer T is not limited to a
structure shown in the drawing, and may be variously
modified into a structure known to those skilled in the art.
For example, in the drawing, the gate electrode 130 is
illustrated as having a top gate structure where the gate
electrode 130 is formed on the active layer 110, but is
not limited thereto. In other aspects, the gate electrode
130 may be formed in a bottom gate structure where the
gate electrode 130 is formed under the active layer 110.
[0052] The passivation layer 165 may be formed on
the TFT layer T, and in more detail, may be formed on a
top of each of the source electrode 150 and the drain
electrode 160. The passivation layer 165 may protect the
TFT layer T and may be formed of an inorganic insulating
material, for example, silicon oxide (SiOx), silicon nitride
(SiNx), or a multilayer thereof, but is not limited thereto.
[0053] The planarization layer 170 may be formed on
the passivation layer 165. The planarization layer 170
may planarize an upper surface of the substrate 100 on
which the TFT layer T is provided. The passivation layer
170 may be formed of an organic insulating material such
as acryl resin, epoxy resin, phenolic resin, polyamide res-
in, polyimide resin, and/or the like, but is not limited there-
to.
[0054] The planarization layer 170 may be provided to
have a step height (or step coverage) in a certain area
on the TFT layer T. In detail, the planarization layer 170
may include a plurality of areas, which are provided at
different heights, i.e. with different thicknesses, and an
area including an inclined surface between adjacent ar-
eas of the plurality of areas provided at different heights.
With other words, the planarization layer 170 may include
a plurality of cavities or recesses respectively accommo-
dating an OLEDs. The cavity may have inclined surfaces,
i.e. the cavity may have a concave shape, such as a
reverse-taper shape or reverse-frustrum shape. That is,
as described above, the planarization layer 170 may be
provided to planarize the upper surface of the substrate
100 including the TFT layer T, and in an aspect of the
present disclosure, the step height may be provided in
the planarization layer 170 in the certain area, thereby
enhancing an emission efficiency of light emitted from
the organic light emitting layer 200. A more detailed fea-
ture of the present disclosure for enhancing emission ef-
ficiency through the above-described structure will be de-

scribed below.
[0055] The planarization layer 170 may be an element
for planarizing the upper surface of the substrate 100,
and thus, the step height may be set to a value which is
very small in comparison with a total height of the planari-
zation layer 170 formed on the substrate 100.
[0056] The OLED may be formed on the planarization
layer 170 having the step height. Thus, the OLED may
have a step height. In detail, the anode electrode 180
may be formed on the planarization layer 170. The pas-
sivation layer 165 and the planarization layer 170 may
include a third contact hole CH3 which exposes the
source electrode 150, and the source electrode 150 may
be connected to the anode electrode 180 through the
third contract hole CH3.
[0057] The anode electrode 180 may be formed on the
planarization layer 170 to have a step height. In detail,
as illustrated in FIG. 2, since the planarization layer 170
is provided to have a step height, the anode electrode
180 may be provided to have a uniform thickness in an
area where the step height of the planarization layer 170
is provided, and thus, the anode electrode 180 may have
a step height having a shape corresponding to the step
height of the planarization layer 170. However, in the
present aspect, a method of allowing the anode electrode
180 to have a step height is not limited thereto.
[0058] The anode electrode 180 may reflect the light,
emitted from the organic light emitting layer 200, in an
up direction. Therefore, the anode electrode 180 may
include a material which has high reflectivity. The anode
electrode 180 may include a bottom anode electrode 181,
a center anode electrode 182, and a top anode electrode
183.
[0059] The bottom anode electrode 181 may be formed
between the planarization layer 170 and the center anode
electrode 182. The bottom anode electrode 181 may pro-
tect a lower surface of the center anode electrode 182,
thereby preventing the lower surface of the center anode
electrode 182 from being corroded. Therefore, an oxida-
tion rate of the bottom anode electrode 181 may be lower
than that of the center anode electrode 182. That is, a
material of the bottom anode electrode 181 may be a
material having a corrosion resistance which is stronger
than that of a material of the center anode electrode 182.
As described above, the bottom anode electrode 181
may act as an adhesion promotor or an anti-corrosion
layer and may be formed of a transparent conductive
material such as indium tin oxide (ITO) and/or the like,
but is not limited thereto.
[0060] The center anode electrode 182 may be formed
between the bottom anode electrode 181 and the top
anode electrode 183. The center anode electrode 182
may be formed of a material which is better in reflectivity
and lower in resistance than the bottom anode electrode
181 and the top anode electrode 183, and for example,
may be formed of silver (Ag), but is not limited thereto.
A thickness of the center anode electrode 182 having a
relatively low resistance may be thicker than that of each
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of the bottom anode electrode 181 and the top anode
electrode 183 which have a relative high resistance.
[0061] The top anode electrode 183 may be formed on
an upper surface of the center anode electrode 182,
thereby preventing the upper surface of the center anode
electrode 182 from being corroded. Therefore, an oxida-
tion rate of the top anode electrode 183 may be lower
than that of the center anode electrode 182. That is, a
material of the top anode electrode 183 may be a material
having a corrosion resistance which is stronger than that
of a material of the center anode electrode 182. As de-
scribed above, the top anode electrode 183 may be
formed of a transparent conductive material such as ITO
and/or the like, but is not limited thereto.
[0062] Hereinabove, the anode electrode 180 is illus-
trated as being formed of a multilayer, but is not limited
thereto. In other aspects, the anode electrode 180 may
be formed of a single layer.
[0063] The bank 190 may be formed on the anode elec-
trode 180.
[0064] The bank 190 may be formed on one side and
the other side of the anode electrode 180 to expose an
upper surface of the anode electrode 180. The bank 190
may be formed to expose the upper surface of the anode
electrode 180, thereby securing an area on which an im-
age is displayed. Also, since the bank 190 is formed on
the one side and the other side of the anode electrode
180, a side surface of the anode electrode 180 vulnerable
to corrosion is prevented from being exposed to the out-
side, thereby preventing the side surface of the anode
electrode 180 from being corroded. In this case, the or-
ganic light emitting layer 200 and the cathode electrode
210 may be formed on the upper surface of the anode
electrode 180, and thus, an exposed area of the anode
electrode 180 where the organic light emitting layer 200
and the cathode electrode 210 are to be formed may
correspond to an emissive area.
[0065] The bank 190 may be formed of an organic in-
sulating material such as polyimide resin, acryl resin,
benzocyclobutene (BCB), and/or the like, but is not lim-
ited thereto.
[0066] The organic light emitting layer 200 may be
formed on the anode electrode 180. The organic light
emitting layer 200 may include a hole injecting layer, a
hole transporting layer, a light emitting layer, an electron
transporting layer, and an electron injecting layer. A
structure of the organic light emitting layer 200 may be
modified into a structure known to those skilled in the art.
[0067] Particularly, the organic light emitting layer 200
may be formed on the anode electrode 180 to have a
step height. In detail, since the anode electrode 180 is
provided to have a step height, the organic light emitting
layer 200 may be provided to have a uniform thickness
in an area where a step height is provided in the anode
electrode 180, and thus, the organic light emitting layer
200 may have a step height having a shape correspond-
ing to the step height of the anode electrode 180. How-
ever, in the present aspect, a method of allowing the or-

ganic light emitting layer 200 to have a step height is not
limited thereto.
[0068] The cathode electrode 210 may be formed on
the organic light emitting layer 200. The cathode elec-
trode 210 may be formed on a surface from which light
is emitted, and thus, may be formed of a transparent con-
ductive material. The cathode electrode 210 may also be
formed to have a step height. That is, because the cath-
ode electrode 210 has a uniform thickness and is formed
on layers, such as the planarization layer 170, the anode
electrode 180 and the organic light emitting layer having
a step height.
[0069] Although not shown in the drawing, an encap-
sulation layer may be further formed on the cathode elec-
trode 210, thereby preventing penetration of water. The
encapsulation layer may use various materials known to
those skilled in the art. Also, although not shown, a color
filter may be further formed on the cathode electrode 210
in each of a plurality of pixels, and in this case, white light
may be emitted from the organic light emitting layer 200.
[0070] FIG. 3 is a schematic cross-sectional view of
area A illustrated in FIG. 2, in an organic light emitting
display device according to an aspect of the present dis-
closure.
[0071] As illustrated in FIG. 3, the organic light emitting
display device according to an aspect of the present dis-
closure may include a planarization layer 170, an anode
electrode 180, a bank 190, an organic light emitting layer
200, and a cathode electrode 210 which are provided on
a substrate.
[0072] The planarization layer 170, the anode elec-
trode 180, the bank 190, the organic light emitting layer
200, and the cathode electrode 210 may be stacked on
the substrate identically to the organic light emitting dis-
play device of FIG. 2. Hereinafter, therefore, like refer-
ence numerals refer to like elements, and only elements
stacked in different structures will be described.
[0073] As described above, the planarization layer 170
may be provided to have a step height in a certain area
on a TFT (not shown). In detail, the planarization layer
170 may include a first area 171, a second area 172
provided at a position higher than that of the first area
171, and a third area 173 including an inclined surface
between the first area 171 and the second area 172. That
is, the planarization layer 170 may include a first area
171 having a first thickness, a second area 172 having
a second thickness, the second thickness being smaller
than the first thickness, and a third area 173 connecting
the first area 171 and the second area 172. The third
area 173 may have a thickness increasing from the sec-
ond thickness to the first thickness. Here, thickness refers
to a direction perpendicular to the substrate 100, or to
the surface of the planarization layer, or parallel to a di-
rection of light emission.
[0074] The anode electrode 180 may be formed in the
first area 171 and the third area 173 of the planarization
layer 170 to have a step height on the planarization layer
170 and may extend to the second area 172. That is, in
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an aspect of the present disclosure, since the anode elec-
trode 180 is provided in the third area 173 of the planari-
zation layer 170 including the inclined surface, the anode
electrode 180 can reflect light, which is emitted from the
organic light emitting layer 200 and moves to a side sur-
face of the organic light emitting layer 200, in an upward
direction, thereby enhancing emission efficiency.
[0075] The bank 190 may be formed on one side and
the other side of the anode electrode 180 to expose an
upper surface of the anode electrode 180. The bank 190
may be formed on the upper surface of the anode elec-
trode 180 in the third area 173 so that the bank 190 ex-
poses the upper surface of the anode electrode 180 pro-
vided in the first area 171 of the planarization layer 170
to secure an area on which an image is displayed. If the
anode electrode 180 is formed to extend to the second
area 172 of the planarization layer 170, the bank 190
may be formed on the upper surface of the anode elec-
trode 180 even in the second area 172.
[0076] The organic light emitting layer 200 may be
formed on the anode electrode 180. The organic light
emitting layer 200 may be formed on the upper surface
of the anode electrode 180 in the first area 171 of the
planarization layer 170 and may be formed on an upper
surface of the bank 190 in the third area 173 of the planari-
zation layer 170.
[0077] The cathode electrode 210 may be formed on
the organic light emitting layer 200. The cathode elec-
trode 210 may be formed on the entire upper surface of
the organic light emitting layer 200 along with the anode
electrode 180 so that the cathode electrode 210 repeat-
edly reflects light reflected by the organic light emitting
layer 200 to achieve a micro-cavity effect. That is, in the
present disclosure, the anode electrode 180 may be
formed in the third area 173 of the planarization layer
170, and moreover, the organic light emitting layer 200
and the cathode electrode 210 may be formed together,
thereby repeatedly reflecting light between the anode
electrode 180 and the cathode electrode 210 to enhance
emission efficiency by functioning as a micro-cavity.
[0078] As illustrated in FIG. 3, according to an aspect
of the present disclosure, the third area 173 of the planari-
zation layer 170 may be provided outside an emissive
area EA. The emissive area EA may be an area where
the organic light emitting layer 210 and the cathode elec-
trode 220 are directly provided on the upper surface of
the anode electrode 180, and may denote an area of the
anode electrode 180 exposed by the bank 190. There-
fore, in an aspect of the present disclosure, since the
emissive area EA of the organic light emitting display
device is maintained as-is and the third area 173 of the
planarization layer 170 is provided outside the emissive
area EA, emission efficiency is enhanced by reflecting
light which is lost outside the emissive area EA.
[0079] As described above, in an aspect of the present
disclosure, the planarization layer 170 may planarize an
upper surface of the substrate on which the TFT is pro-
vided, and may have a step height in a certain area. Par-

ticularly, the third area 173 having an inclined surface
may be provided between the first area 171 and the sec-
ond area 172 having a step height, and the anode elec-
trode 180 may be provided in the third area 173, thereby
enhancing emission efficiency by reflecting light which
moves to a side surface of the organic light emitting layer
200.
[0080] That is, the anode electrode 180 may be formed
of a material having high reflectivity in order for the or-
ganic light emitting layer 200 to reflect light, and as illus-
trated in FIG. 3, the anode electrode 180 may be provided
in the third area 173 of the planarization layer 170, where-
by light moving along a boundary surface between the
anode electrode 180 and the organic light emitting layer
200 in the first area 171 may be reflected in an upward
direction by the anode electrode 180 in the third area
173. Also, the organic light emitting layer 200 and the
cathode electrode 210 may be provided in the third area
173 together, thereby enhancing a micro-cavity effect
and enhancing emission efficiency by 55% (30% + 25%).
[0081] FIG. 4 is a cross-sectional view of an organic
light emitting display device according to another aspect
of the present disclosure, and FIG. 5 is a schematic cross-
sectional view of area A illustrated in FIG. 4, in an organic
light emitting display device according to another aspect
of the present disclosure. Except that arrangement and
materials of a bank and some elements in the organic
light emitting display device illustrated in FIG. 2 are
changed, the organic light emitting display device illus-
trated in FIG. 5 is the same as the organic light emitting
display device of FIG. 3 and the organic light emitting
display device of FIG. 2. Hereinafter, therefore, like ref-
erence numerals refer to like elements, and only different
elements will be described.
[0082] In the organic light emitting display device ac-
cording to another aspect of the present disclosure, the
bank 190 may be formed of a black bank including a
material such as black resin and/or the like. That is, the
organic light emitting display device may include a black
bank so as to absorb external light reflected by a gate
electrode 130, a source electrode 150, a drain electrode
160, and an anode electrode 180.
[0083] However, in a case where the bank 190 is pro-
vided on the upper surface of the anode electrode 180
in the third area 173 of the planarization layer 170 as in
the organic light emitting display devices of FIGs. 2 and
3, if the bank 190 is the black bank, light which is emitted
from the organic light emitting layer 200 and moves to a
side surface of the organic light emitting layer 200 may
be absorbed by the black bank before being reflected by
the anode electrode 180 in the third area 173, and for
this reason, it is unable to improve emission efficiency.
[0084] Therefore, in the organic light emitting display
device according to another aspect of the present disclo-
sure, if the bank 190 is formed of the black bank, the
bank 190 may be provided in only the second area 172
without being provided in the third area 173 correspond-
ing to an inclined area of the planarization layer 170, and
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thus, does not overlap the anode electrode 180, the or-
ganic light emitting layer 200, and the cathode electrode
210, thereby causing light to be reflected by the anode
electrode 180 even in the third area 173.
[0085] In this case, as illustrated in FIG. 5, the third
area 173 of the planarization layer 170 may be provided
in the emissive area EA of the organic light emitting dis-
play device. Therefore, in the present aspect, the area
of the anode electrode 180 exposed by the bank 190 is
maintained as-is so as not to affect an area of a pixel
area defined by the bank 190, and the planarization layer
170 may be formed to have a step height, thereby en-
hancing emission efficiency.
[0086] To provide a more detailed description on a
structure of the organic light emitting display device ac-
cording to another aspect of the present disclosure, the
planarization layer 170 may be provided to have a step
height in a certain area on a TFT (not shown). In detail,
the planarization layer 170 may include a first area 171,
a second area 172 provided at a position higher than that
of the first area 171, and a third area 173 including an
inclined surface between the first area 171 and the sec-
ond area 172. Particularly, in another aspect of the
present disclosure, the planarization layer 170 may be
formed in order for the first area 171 and the third area
173 to be provided in the emissive area EA.
[0087] The anode electrode 180 may be provided in
the first area 171 and the third area 173 of the planari-
zation layer 170 to have a step height on the planarization
layer 170 and may extend to the second area 172. That
is, since the anode electrode 180 is provided to have a
step height, the anode electrode 180 may be provided
to have a uniform thickness in an area where a step height
is provided in the planarization layer 170, and thus, the
anode electrode 180 may have a step height having a
shape corresponding to the step height of the planariza-
tion layer 170. However, in the present aspect, a method
of allowing the anode electrode 180 to have a step height
is not limited thereto.
[0088] In another aspect of the present disclosure, the
bank 190 may be formed of the black bank and may be
formed on one side and the other side of the anode elec-
trode 180 to expose a portion of an upper surface of the
anode electrode 180. The bank 190 may be formed on
the upper surface of the anode electrode 180 in only the
second area 172 so that the bank 190 exposes a portion
of the upper surface of the anode electrode 180 provided
in the first area 171 and the third area 173 of the planari-
zation layer 170 to secure an area on which an image is
displayed. That is, since the bank 190 is not provided in
the third area 173, light reflected or emitted from the third
area 173 is prevented from being absorbed by the bank
190.
[0089] The organic light emitting layer 200 may be
formed on the anode electrode 180. The organic light
emitting layer 200 may be formed on the upper surface
of the anode electrode 180 in the first area 171 and the
third area 173 of the planarization layer 170 and may be

formed on an upper surface of the bank 190 in the second
area 172 of the planarization layer 170.
[0090] The cathode electrode 210 may be formed on
the organic light emitting layer 200. The cathode elec-
trode 210 may be formed on the entire upper surface of
the organic light emitting layer 200 so that the cathode
electrode 210 repeatedly reflects light reflected by the
organic light emitting layer 200 to achieve a micro-cavity
effect.
[0091] As illustrated in FIG. 5, the third area 173 of the
planarization layer 170 may be provided in an emissive
area EA. The emissive area EA may be an area where
the organic light emitting layer 210 and the cathode elec-
trode 220 are directly provided on the upper surface of
the anode electrode 180, and may denote an area of the
anode electrode 180 exposed by the bank 190. There-
fore, in another aspect of the present disclosure, since
the emissive area EA of the organic light emitting display
device is maintained as-is and the third area 173 of the
planarization layer 170 is provided in the emissive area
EA, emission efficiency is enhanced by reflecting light
which moves to a side surface of the organic light emitting
layer 210.
[0092] As described above, in another aspect of the
present disclosure, the planarization layer 170 may
planarize an upper surface of the substrate on which the
TFT is provided, and may have a step height in a certain
area. Particularly, the third area 173 having an inclined
surface may be provided between the first area 171 and
the second area 172 having a step height, and the anode
electrode 180 may be provided in the third area 173,
thereby enhancing emission efficiency by reflecting the
light which moves to the side surface of the organic light
emitting layer 200.
[0093] Moreover, if the bank 190 is formed of a black
bank, a reflectivity of external light is lowered, but the
light which moves to the side surface of the organic light
emitting layer 200 may be absorbed by the bank 190,
causing a reduction in emission efficiency. Therefore, the
bank 190 may be provided in only the second area 172
without being provided in the third area 173. Accordingly,
according to another aspect of the present disclosure,
light may be emitted through the organic light emitting
layer 200 from the first area 171 and the third area 173,
and moreover, light which moves to the side surface of
the organic light emitting layer 200 through the anode
electrode 180 and is lost may be reflected from the third
area 173, thereby enhancing a micro-cavity effect and
enhancing emission efficiency by 55% (30% + 25%).
[0094] FIGs. 6A to 6G are process cross-sectional
views illustrating a method of manufacturing an organic
light emitting display device according to an aspect of
the present disclosure and relate to a method of manu-
facturing the organic light emitting display device of FIG.
2.
[0095] First, as seen in FIG. 6A, the TFT layer T may
be formed on a substrate 100. For instance, the TFT layer
T may include an active layer 110, a gate insulation layer
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120, a gate electrode 130, an interlayer dielectric 140, a
source electrode 150, and a drain electrode 160, which
may be sequentially formed on the substrate 100.
[0096] To provide a more detailed description, the ac-
tive layer 110 may be formed on the substrate 100, the
gate insulation layer 120 may be formed on the active
layer 110, the gate electrode 130 may be formed on the
gate insulation layer 120, the interlayer dielectric 140 may
be formed on the gate electrode 130, a first contact hole
CH1 and a second contact hole CH2 may be formed in
the gate insulation layer 120 and the interlayer dielectric
140, and the drain electrode 160 connected to one area
of the active layer 110 through the first contact hole CH1
and the source electrode 150 connected to the other area
of the active layer 110 through the second contact hole
CH2 may be formed.
[0097] The source electrode 150 may include a bottom
source electrode 151 and a top source electrode 152,
and the drain electrode 160 may include a bottom drain
electrode 161 and a top drain electrode 162. The source
electrode 150 and the drain electrode 160 may be simul-
taneously formed of the same material through the same
patterning process.
[0098] Subsequently, as seen in FIG. 6B, a passivation
layer 165 may be formed on the TFT layer T, e.g. on the
source electrode 150 and the drain electrode 160, and a
first planarization layer 170a may be formed on the pas-
sivation layer 165.
[0099] Subsequently, as seen in FIG. 6C, a planariza-
tion material layer PR may be formed on the first planari-
zation layer 170a, and a mask pattern M may be aligned
on the planarization material layer PR. Particularly, the
planarization material layer PR according to an aspect
of the present disclosure may be formed of a positive
type photosensitive material.
[0100] That is, since the planarization material layer
PR is formed of the positive type photosensitive material,
an area where transmission of light is blocked in an ex-
posure process may remain after a development proc-
ess, and an area through which light is transmitted in the
exposure process may be removed after the develop-
ment process.
[0101] Moreover, the mask pattern M may include a
light blocking pattern M1 where transmission of all light
is blocked in the exposure process, a semi-transmissive
pattern M2 through which some of light is non-uniformly
transmitted in the exposure process, and a transmissive
pattern M3 through which all of light is transmitted in the
exposure process. Particularly, the semi-transmissive
pattern M2 may include a pattern where the amount of
transmitted light is changed depending on positions. A
characteristic of the semi-transmissive pattern M2 will be
described below.
[0102] In this manner, after the mask pattern M is
aligned, an exposure process and a development proc-
ess may be performed on the planarization material layer
PR by using the mask pattern M as a mask.
[0103] Since the mask pattern M includes the light

blocking pattern M1, the semi-transmissive pattern M2,
and the transmissive pattern M3, light may not be irradi-
ated onto the planarization material layer PR disposed
under the light blocking pattern M1, only some of the light
may be irradiated onto the planarization material layer
PR disposed under the semi-transmissive pattern M2,
and all of the light may be irradiated onto the planarization
material layer PR disposed under the transmissive pat-
tern M3. Thus, an exposure process and a development
process may be performed on the first planarization layer
170a for forming a planarization layer 170.
[0104] Subsequently, as seen in FIG. 6D, the planari-
zation layer 170 which has a step height or cavity and
includes may be formed.
[0105] As a result, the planarization layer 170 may in-
clude a first area 171, a second area 172 provided at a
position higher than that of the first area 171, and a third
area 173 including an inclined surface between the first
area 171 and the second area 172, which are provided
at different heights to have a step height.
[0106] That is, as described above, since the planari-
zation material layer PR is formed of the positive type
photosensitive material, a whole portion of the planari-
zation material layer PR where all of the light is blocked
may remain in correspondence with the light blocking
pattern M1, only a portion of the planarization material
layer PR onto which only some of the light is irradiated
may remain in correspondence with the semi-transmis-
sive pattern M2, and the whole portion of the planarization
material layer PR onto which all of the light is irradiated
may be removed in correspondence with the transmis-
sive pattern M3.
[0107] Therefore, the second area 172 of the planari-
zation layer 170 may be formed in an area, corresponding
to the light blocking pattern M1, by the first planarization
layer 170a and the planarization material layer PR which
remains as-is. Also, the third area 173 of the planarization
layer 170 may be formed in an area, corresponding to
the semi-transmissive pattern M2, by the first planariza-
tion layer 170a and the planarization material layer PR
of which only a portion remains. Also, the first area 171
of the planarization layer 170 may be formed in an area,
corresponding to the transmissive pattern M3, by the first
planarization layer 170a.
[0108] Particularly, since the third area 173 should in-
clude an inclined surface in order for a height thereof to
be lowered in a direction from the second area 172 to
the first area 171, the semi-transmissive pattern M2 may
be formed of a pattern which increases the amount of
transmitted light in a direction from an area adjacent to
the light blocking pattern M1 to an area adjacent to the
transmissive pattern M3.
[0109] At this time, as illustrated in FIG. 6D, in a proc-
ess of forming the planarization layer 170 having the step
height, the passivation layer 165 and the planarization
layer 170 may include a third contact hole CH3, and thus,
the source electrode 150 may be exposed to the outside
through the third contact hole CH3.
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[0110] Subsequently, as seen in FIG. 6E, an anode
electrode 180 may be formed on the planarization layer
170. The anode electrode 180 may be connected to the
source electrode 150 through the third contact hole CH3.
The anode electrode 180 may be provided in the first
area 171 and the third area 173 of the planarization layer
170 and may extend to the second area 172.
[0111] The anode electrode 180 may include a bottom
anode electrode 181, a center anode electrode 182, and
a top anode electrode 183.
[0112] Subsequently, as seen in FIG. 6F, a bank 190
may be formed on the anode electrode 180. The bank
190 may be formed on one side and the other side of the
anode electrode 180 to expose an upper surface of the
anode electrode 180. The bank 190 may be formed to
expose the upper surface of the anode electrode 180
provided in the first area 171 of the planarization layer
170, thereby securing an area on which an image is dis-
played.
[0113] Subsequently, as seen in FIG. 6G, an organic
light emitting layer 200 and a cathode electrode 210 may
be sequentially formed on the anode electrode 180. The
organic light emitting layer 200 may be formed in the first
area 171 and the third area 173 of the planarization layer
170, and the cathode electrode 210 may be formed on
a whole upper surface of the organic light emitting layer
200 along with the anode electrode 180 so that the cath-
ode electrode 210 repeatedly reflects light reflected by
the organic light emitting layer 200 to achieve a micro-
cavity effect.
[0114] As described above, according to an aspect of
the present disclosure, the third area 173 including the
inclined surface may be formed in the planarization layer
170, and the anode electrode 180, the organic light emit-
ting layer 200, and the cathode electrode 210 may be
formed to overlap each other in the third area 173, there-
by enhancing emission efficiency by reflecting light which
moves to a side surface of the organic light emitting layer
200.
[0115] Hereinabove, an example where each of the
first planarization layer 170a and the planarization ma-
terial layer PR is formed through a separate process and
thus the planarization layer 170 is formed to have the
step height has been described, but the present aspect
is not limited thereto. In other aspects, the planarization
layer 170 having the step height may be formed through
a single process. This will be described below.
[0116] FIGs. 7A to 7F are process cross-sectional
views illustrating another method of manufacturing an
organic light emitting display device according to an as-
pect of the present disclosure and relate to a method of
manufacturing the organic light emitting display device
of FIG. 2. Except for a process of patterning a planariza-
tion layer 170, a method of manufacturing the organic
light emitting display device illustrated in FIGs. 7A to 7F
is the same as the method of manufacturing the organic
light emitting display device illustrated in FIGs. 6A to 6G.
Therefore, like reference numerals refer to like elements,

and repetitive descriptions of a material and a structure
of each element are omitted.
[0117] First, as seen in FIG. 7A, an active layer 110, a
gate insulation layer 120, a gate electrode 130, an inter-
layer dielectric 140, a source electrode 150, and a drain
electrode 160 may be sequentially formed on a substrate
100.
[0118] Subsequently, as seen in FIG. 7B, a passivation
layer 165 may be formed on the source electrode 150
and the drain electrode 160, a planarization material layer
PR may be formed on the passivation layer 165, and a
mask pattern M may be aligned on the planarization ma-
terial layer PR. Particularly, the planarization material lay-
er PR according to an aspect of the present disclosure
may be formed of a positive type photosensitive material.
[0119] That is, since the planarization material layer
PR is formed of the positive type photosensitive material,
an area where transmission of light is blocked in an ex-
posure process may remain after a development proc-
ess, and an area onto which light is irradiated in the ex-
posure process may be removed after the development
process.
[0120] Moreover, the mask pattern M may include a
light blocking pattern M1 where transmission of all light
is blocked in the exposure process, a first semi-transmis-
sive pattern M2 through which some of the light is non-
uniformly transmitted in the exposure process, and a sec-
ond semi-transmissive pattern M4 through which some
of the light is uniformly transmitted in the exposure proc-
ess. That is, the first semi-transmissive pattern M2 may
include a pattern where the amount of transmitted light
is changed depending on positions, and the second semi-
transmissive pattern M4 may include a pattern which en-
ables transmitted light to be uniform irrespective of posi-
tions.
[0121] In this manner, after the mask pattern M is
aligned, an exposure process and a development proc-
ess may be performed on the planarization material layer
PR by using the mask pattern M as a mask.
[0122] Since the mask pattern M includes the light
blocking pattern M1, the first semi-transmissive pattern
M2, and the second semi-transmissive pattern M4, light
may not be irradiated onto the planarization material layer
PR disposed under the light blocking pattern M1, only
some of the light may be non-uniformly irradiated onto
the planarization material layer PR disposed under the
first semi-transmissive pattern M2, and the light may be
uniformly irradiated onto the planarization material layer
PR disposed under the second semi-transmissive pat-
tern M4.
[0123] Subsequently, as seen in FIG. 7C, a planariza-
tion layer 170 having a step height may be formed by
using the planarization material layer PR for which the
exposure process and the development process have
been performed.
[0124] In detail, when the planarization material layer
PR is developed by irradiating light onto the planarization
material layer PR through the mask pattern M, as illus-
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trated in FIG. 7C, a planarization material pattern having
a step height may be formed, and the planarization layer
170 may be formed by using the planarization material
pattern which remains.
[0125] As a result, the planarization layer 170 may in-
clude a first area 171, a second area 172 provided at a
position higher than that of the first area 171, and a third
area 173 including an inclined surface between the first
area 171 and the second area 172, which are provided
at different heights to have a step height.
[0126] That is, as described above, since the planari-
zation material layer PR is formed of the positive type
photosensitive material, a whole portion of the planari-
zation material layer PR where all of the light is blocked
may remain in correspondence with the light blocking
pattern M1, only a portion of the planarization material
layer PR onto which only some of the light is non-uni-
formly irradiated may remain with an inclined surface in
correspondence with the first semi-transmissive pattern
M2, and only a portion of the planarization material layer
PR onto which only some of the light is uniformly irradi-
ated may remain with a uniform height in correspondence
with the second semi-transmissive pattern M4.
[0127] Therefore, the second area 172 of the planari-
zation layer 170 may be formed in an area, corresponding
to the light blocking pattern M1, by the planarization ma-
terial layer PR which remains as-is. Also, the third area
173 of the planarization layer 170 may be formed in an
area, corresponding to the first semi-transmissive pattern
M2, by the planarization material layer PR of which only
a portion remains with an inclined surface. Also, the first
area 171 of the planarization layer 170 may be formed
in an area, corresponding to the second semi-transmis-
sive pattern M4, by the planarization material layer PR
of which only a portion remains with a uniform height.
[0128] Particularly, since the third area 173 should in-
clude an inclined surface in order for a height thereof to
be lowered in a direction from the second area 172 to
the first area 171, the first semi-transmissive pattern M2
may be formed of a pattern which increases the amount
of transmitted light in a direction from an area adjacent
to the light blocking pattern M1 to an area adjacent to the
second semi-transmissive pattern M4.
[0129] At this time, as illustrated in FIG. 7C, in a proc-
ess of forming the planarization layer 170 having the step
height, the passivation layer 165 and the planarization
layer 170 may include a third contact hole CH3, and thus,
the source electrode 150 may be exposed to the outside
through the third contact hole CH3.
[0130] Subsequently, as seen in FIG. 7D, an anode
electrode 180 may be formed on the planarization layer
170. The anode electrode 180 may be connected to the
source electrode 150 through the third contact hole CH3.
The anode electrode 180 may be provided in the first
area 171 and the third area 173 of the planarization layer
170 and may extend to the second area 172.
[0131] The anode electrode 180 may include a bottom
anode electrode 181, a center anode electrode 182, and

a top anode electrode 183.
[0132] Subsequently, as seen in FIG. 7E, a bank 190
may be formed on the anode electrode 180. The bank
190 may be formed on one side and the other side of the
anode electrode 180 to expose an upper surface of the
anode electrode 180. The bank 190 may be formed in
the second area 172 and the third area 173 to expose
the upper surface of the anode electrode 180 provided
in the first area 171 of the planarization layer 170, thereby
securing an area on which an image is displayed. Ac-
cordingly, since the third area 173 of the planarization
layer 170 is provided under the bank 190, an emissive
area is maintained as-is, and emission efficiency is en-
hanced due to reflection of light by the anode electrode
180 under the bank 190.
[0133] Subsequently, as seen in FIG. 7F, an organic
light emitting layer 200 and a cathode electrode 210 may
be sequentially formed on the anode electrode 180. The
organic light emitting layer 200 may be formed in the first
area 171 and the third area 173 of the planarization layer
170, and the cathode electrode 210 may be formed on
a whole upper surface of the organic light emitting layer
200 along with the anode electrode 180 so that the cath-
ode electrode 210 repeatedly reflects light reflected by
the organic light emitting layer 200 to achieve a micro-
cavity effect.
[0134] As described above, according to an aspect of
the present disclosure, the third area 173 including the
inclined surface may be formed in the planarization layer
170, and the anode electrode 180, the organic light emit-
ting layer 200, and the cathode electrode 210 may be
formed to overlap each other in the third area 173, there-
by enhancing emission efficiency by reflecting light which
moves to a side surface of the organic light emitting layer
200.
[0135] Moreover, in comparison with FIGs. 6A to 6G,
the other method of manufacturing the organic light emit-
ting display device according to an aspect of the present
disclosure may pattern the planarization layer 170 having
the step height through a one-time mask process as in
FIG. 7B, thereby enhancing emission efficiency without
an additional process.
[0136] FIGs. 8A to 8F are process cross-sectional
views illustrating a method of manufacturing an organic
light emitting display device according to another aspect
of the present disclosure and relate to a method of man-
ufacturing the organic light emitting display device of FIG.
4. Therefore, like reference numerals refer to like ele-
ments, and repetitive descriptions of a material and a
structure of each element are omitted.
[0137] First, as seen in FIG. 8A, an active layer 110, a
gate insulation layer 120, a gate electrode 130, an inter-
layer dielectric 140, a source electrode 150, and a drain
electrode 160 may be sequentially formed on a substrate
100.
[0138] To provide a more detailed description, the ac-
tive layer 110 may be formed on the substrate 100, the
gate insulation layer 120 may be formed on the active
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layer 110, the gate electrode 130 may be formed on the
gate insulation layer 120, the interlayer dielectric 140 may
be formed on the gate electrode 130, a first contact hole
CH1 and a second contact hole CH2 may be formed in
the gate insulation layer 120 and the interlayer dielectric
140, and the drain electrode 160 connected to one area
of the active layer 110 through the first contact hole CH1
and the source electrode 150 connected to the other area
of the active layer 110 through the second contact hole
CH2 may be formed.
[0139] The source electrode 150 may include a bottom
source electrode 151 and a top source electrode 152,
and the drain electrode 160 may include a bottom drain
electrode 161 and a top drain electrode 162. The source
electrode 150 and the drain electrode 160 may be simul-
taneously formed of the same material through the same
patterning process.
[0140] Subsequently, as seen in FIG. 8B, a passivation
layer 165 may be formed on the source electrode 150
and the drain electrode 160, a planarization material layer
PR may be formed on the passivation layer 165, and a
mask pattern M may be aligned on the planarization ma-
terial layer PR. Particularly, the planarization material lay-
er PR according to an aspect of the present disclosure
may be formed of a positive type photosensitive material.
[0141] That is, since the planarization material layer
PR is formed of the positive type photosensitive material,
an area where transmission of light is blocked in an ex-
posure process may remain after a development proc-
ess, and an area onto which light is irradiated in the ex-
posure process may be removed after the development
process.
[0142] Moreover, the mask pattern M may include a
light blocking pattern M1 where transmission of all light
is blocked in the exposure process, a first semi-transmis-
sive pattern M2 through which some of the light is non-
uniformly transmitted in the exposure process, and a sec-
ond semi-transmissive pattern M4 through which some
of the light is uniformly transmitted in the exposure proc-
ess. That is, the first semi-transmissive pattern M2 may
include a pattern where the amount of transmitted light
is changed depending on positions, and the second semi-
transmissive pattern M4 may include a pattern which en-
ables transmitted light to be uniform irrespective of posi-
tions.
[0143] In this manner, after the mask pattern M is
aligned, an exposure process and a development proc-
ess may be performed on the planarization material layer
PR by using the mask pattern M as a mask.
[0144] Since the mask pattern M includes the light
blocking pattern M1, the first semi-transmissive pattern
M2, and the second semi-transmissive pattern M4, light
may not be irradiated onto the planarization material layer
PR disposed under the light blocking pattern M1, only
some of the light may be non-uniformly irradiated onto
the planarization material layer PR disposed under the
first semi-transmissive pattern M2, and the light may be
uniformly irradiated onto the planarization material layer

PR disposed under the second semi-transmissive pat-
tern M4.
[0145] Subsequently, as seen in FIG. 8C, a planariza-
tion layer 170 having a step height may be formed by
using the planarization material layer PR for which the
exposure process and the development process have
been performed.
[0146] As a result, the planarization layer 170 may in-
clude a first area 171, a second area 172 provided at a
position higher than that of the first area 171, and a third
area 173 including an inclined surface between the first
area 171 and the second area 172, which are provided
at different heights to have a step height.
[0147] That is, as described above, since the planari-
zation material layer PR is formed of the positive type
photosensitive material, a whole portion of the planari-
zation material layer PR where all of the light is blocked
may remain in correspondence with the light blocking
pattern M1, only a portion of the planarization material
layer PR onto which only some of the light is non-uni-
formly irradiated may remain with an inclined surface in
correspondence with the first semi-transmissive pattern
M2, and only a portion of the planarization material layer
PR onto which only some of the light is uniformly irradi-
ated may remain with a uniform height in correspondence
with the second semi-transmissive pattern M4.
[0148] Therefore, the second area 172 of the planari-
zation layer 170 may be formed in an area, corresponding
to the light blocking pattern M1, by the planarization ma-
terial layer PR which remains as-is. Also, the third area
173 of the planarization layer 170 may be formed in an
area, corresponding to the first semi-transmissive pattern
M2, by the planarization material layer PR of which only
a portion remains with an inclined surface. Also, the first
area 171 of the planarization layer 170 may be formed
in an area, corresponding to the second semi-transmis-
sive pattern M4, by the planarization material layer PR
of which only a portion remains with a uniform height.
[0149] Particularly, since the third area 173 should in-
clude an inclined surface in order for a height thereof to
be lowered in a direction from the second area 172 to
the first area 171, the first semi-transmissive pattern M2
may be formed of a pattern which increases the amount
of transmitted light in a direction from an area adjacent
to the light blocking pattern M1 to an area adjacent to the
second semi-transmissive pattern M4.
[0150] At this time, as illustrated in FIG. 8C, in a proc-
ess of forming the planarization layer 170 having the step
height, the passivation layer 165 and the planarization
layer 170 may include a third contact hole CH3, and thus,
the source electrode 150 may be exposed to the outside
through the third contact hole CH3.
[0151] Subsequently, as seen in FIG. 8D, an anode
electrode 180 may be formed on the planarization layer
170. The anode electrode 180 may be connected to the
source electrode 150 through the third contact hole CH3.
The anode electrode 180 may be provided in the first
area 171 and the third area 173 of the planarization layer
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170 and may extend to the second area 172.
[0152] The anode electrode 180 may include a bottom
anode electrode 181, a center anode electrode 182, and
a top anode electrode 183.
[0153] Subsequently, as seen in FIG. 8E, a bank 190
may be formed on the anode electrode 180. The bank
190 may be formed on one side and the other side of the
anode electrode 180 to expose an upper surface of the
anode electrode 180. In the organic light emitting display
device according to another aspect of the present disclo-
sure, the bank 190 may be formed of a black bank. In
this case, the bank 190 may be formed to expose the
upper surface of the anode electrode 180 provided in the
third area 173 as well as the first area 171 of the planari-
zation layer 170, thereby securing an area on which an
image is displayed.
[0154] However, in a case where the bank 190 is pro-
vided on the upper surface of the anode electrode 180
in the third area 173 of the planarization layer 170, if the
bank 190 is the black bank, light which is emitted from
the organic light emitting layer 200 and moves to a side
surface of the organic light emitting layer 200 may be
absorbed by the black bank before being reflected by the
anode electrode 180 in the third area 173, and for this
reason, it is unable to improve emission efficiency.
[0155] Therefore, in the method of manufacturing the
organic light emitting display device according to another
aspect of the present disclosure, if the bank 190 is formed
of the black bank, the bank 190 may be provided in only
the second area 172 without being provided in the third
area 173 corresponding to an inclined area of the planari-
zation layer 170, thereby causing light to be reflected by
the anode electrode 180 in the third area 173.
[0156] Subsequently, as seen in FIG. 8F, an organic
light emitting layer 200 and a cathode electrode 210 may
be sequentially formed on the anode electrode 180. The
organic light emitting layer 200 may be directly formed
on the upper surface of the anode electrode 180 in the
first area 171 and the third area 173 of the planarization
layer 170, and the cathode electrode 210 may be formed
on a whole upper surface of the organic light emitting
layer 200 along with the anode electrode 180 so that the
cathode electrode 210 repeatedly reflects light reflected
by the organic light emitting layer 200 to achieve a micro-
cavity effect.
[0157] According to another aspect of the present dis-
closure, since the black bank is formed to expose the
anode electrode 180 disposed in the third area 173 of
the planarization layer 170, emission of light from the
organic light emitting layer 200 and reflection of light by
the anode electrode 180 may be performed in the third
area 173, thereby enhancing emission efficiency.
[0158] As described above, according to the aspects
of the present disclosure, the planarization layer may be
provided to have a step height in a certain area, the flat-
ness of the emission surface may be maintained, and
the anode electrode may be provided on an inclined sur-
face of an area where the step height is provided, thereby

reflecting light moving to the side surface of the organic
light emitting layer to enhance emission efficiency.
[0159] Moreover, according to the aspects of the
present disclosure, a black bank is prevented from being
formed on an inclined surface of an area where a step
height is provided, and thus, the light moving to the side
surface of the organic light emitting layer is prevented
from being absorbed by the black bank.
[0160] Moreover, according to the aspects of the
present disclosure, the anode electrode, the organic light
emitting layer, and the cathode electrode may be sequen-
tially formed on an inclined surface of the planarization
layer where the black bank is not provided, and thus, light
may be emitted and moreover reflected from the inclined
surface of the planarization layer, thereby enhancing
emission efficiency.
[0161] 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 scope of
the disclosures. Thus, it is intended that the present dis-
closure covers the modifications and variations of this
disclosure provided they come within the scope of the
appended claims and their equivalents.

Claims

1. An organic light emitting display device comprising:

a thin film transistor, TFT, provided on a sub-
strate (100);
a planarization layer (170) disposed on the TFT;
an organic light emitting diode, OLED, including
an anode electrode (180) on the planarization
layer (170) and connected to the TFT, an organic
light emitting layer (200) on the anode electrode
(180) and a cathode electrode (210) on the or-
ganic light emitting layer (200);
wherein the planarization layer comprises a first
area (171) a second area (172), the first area
(171) having a first thickness smaller than a sec-
ond thickness of the second area (172), and a
third area (173) between the first area (171) and
the second area (172), the third area (173) hav-
ing a thickness increasing from the first thick-
ness to the second thickness, for forming a cav-
ity, and wherein the OLED is arranged on the
first area (171) of the planarization layer (170).

2. The organic light emitting display device of claim 1,
wherein the third area (173) forms an inclined sur-
face of the planarization layer (170) between the first
area (171) and the second area (172).

3. The organic light emitting display device according
to any one of the preceding claims, wherein the an-
ode electrode (180) is provided on the first area (171)
and the third area (173).

25 26 



EP 3 301 721 A1

15

5

10

15

20

25

30

35

40

45

50

55

4. The organic light emitting display device according
to any one of the preceding claims, wherein the an-
ode electrode (180) includes a reflective material.

5. The organic light emitting display device according
to any one of the preceding claims, wherein the or-
ganic light emitting layer (200) and the cathode elec-
trode (210) are disposed on the anode electrode
(180) in the first area (171) or in the first area (171)
and the third area (173), for defining an emissive
area of the OLED.

6. The organic light emitting display device according
to any one of the preceding claims, further compris-
ing a bank (190) provided in the second area (172)
and exposing at least the first area (171).

7. The organic light emitting display device of claim 6,
wherein the bank (190) is disposed on the anode
electrode (180) in the third area (173), and the or-
ganic light emitting layer (200) and the cathode elec-
trode (210) are disposed on the bank (190) in the
third area (173).

8. The organic light emitting display device of claim 6,
wherein the bank (190) includes a black bank expos-
ing the anode electrode (180) in the first area (171)
and in the third area (173).

9. The organic light emitting display device of claim 8,
wherein in the first area (171) and in the third area
(173), the anode electrode (180), the organic light
emitting layer (200) and the cathode electrode (210)
are disposed one above the other for defining an
emissive area of the OLED.

10. The organic light emitting display device according
to any one of the preceding claims, wherein the
planarization layer includes a photoresist or a posi-
tive-type photosensitive material.

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

forming a thin film transistor, TFT, on a substrate
(100);
forming a planarization layer (170) on the TFT,
the planarization layer (170) including a first area
(171), a second area (172), the first area (171)
having a first thickness smaller than a second
thickness of the second area (172), and a third
area (173) between the first area (171) and the
second area (172), the third area (173) having
a thickness increasing from the first thickness
to the second thickness, for forming a cavity;
forming an OLED on the first area (171) of the
planarization layer (170), including forming an
anode electrode on the planarization layer,

forming an organic light emitting layer (200) on
the anode electrode (180) and forming a cath-
ode electrode (210) on the organic light emitting
layer (200).

12. The method of claim 11, wherein the forming of the
planarization layer (170) comprises:

forming a planarization material layer (PR) in-
cluding a positive type photosensitive material
on the TFT;
irradiating light on the planarization material lay-
er (PR) by using a mask which includes a light
blocking pattern (M1) blocking light, a first semi-
transmissive pattern (M2) through which some
light is non-uniformly transmitted, and a second
semi-transmissive pattern (M4) through which
some light is uniformly transmitted;
developing the planarization material layer (PR)
to form the planarization layer (170).

13. The method of claim 12, wherein the second area
(172) of the planarization layer (170) is formed by
using the light blocking pattern (M1), the third area
(173) is formed by using the first semi-transmissive
pattern (M2), and the first area (171) is formed by
using the second semi-transmissive pattern (M4),
and
wherein the first semi-transmissive pattern (M2) is
configured to increase an amount of transmitted light
in a direction from an area adjacent to the light block-
ing pattern (M1) to an area adjacent to the second
semi-transmissive pattern (M4) for forming the third
area (173) with an inclined surface.

14. The method according to any one of claims 11 to 13,
wherein the anode electrode (180) is formed in the
first area (171) and the third area (173), the method
further comprising forming a bank (190) in the sec-
ond area (172) and on the anode electrode (180) in
the third area (173), exposing the anode electrode
(180) in the first area (171).

15. The method according to any one of claims 11 to 13,
wherein the anode electrode (180) is formed in the
first area (171) and the third area (173), the method
further comprising forming a black bank (190) in the
second area (172), exposing the anode electrode
(180) in the first area (171) and the third area (173).
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