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7) ABSTRACT

An organic light emitting display and a manufacturing
method that prevents an open edge from occurring when
forming an emission layer of an organic light emitting display
in order to prevent a dielectric breakdown from occurring at
the edge of an anode electrode. The organic light emitting
display includes: a substrate; an active layer formed on the
substrate; a planarization layer formed on the active layer; an
anode electrode formed on the planarization layer; a pixel
definition layer formed on the upper surface of the planariza-

(22) Filed: Jun. 20, 2008 tion layer to cover an edge of the anode electrode; and an
organic thin film formed on the pixel definition layer, wherein
(30) Foreign Application Priority Data the pixel definition layer includes a thick film portion and a
step portion that is formed to be stepped down at both ends of
Jun. 20,2007  (KR) oo, 2007-60715 the thick film portion.
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ORGANIC LIGHT EMITTING DISPLAY AND
MANUFACTURING THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Appli-
cation No. 2007-60715, filed on Jun. 20, 2007, in the Korean
Intellectual Property Office, the disclosure of which is incor-
porated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Aspects of the present invention relate to an organic
light emitting display and a method of manufacturing thereof
and more particularly, to an organic light emitting display and
a method of manufacturing thereof where the light emitting
display includes step portions formed to be stepped at both
side ends of a pixel definition layer, thereby preventing an
open edge from occurring when forming a light emitting layer
and preventing a dielectric breakdown from occurring at an
edge of an anode electrode.

[0004] 2. Description of the Related Art

[0005] In general, an organic light emitting display
includes a pixel definition layer (hereinafter, referred to as
PDL) to cover an edge of an anode electrode. Also, a portion
of the PDL is formed with an emission layer (hereinafter,
referred to as EML) as part of a group of organic thin films.

[0006] For patterning an EML,, a shadow mask is used fora
small molecule organic light emitting diode, and an ink-jet
printing or a laser induced thermal imaging (hereinafter,
referred to as LITI) is used for a polymeric organic light
emitting diode.

[0007] A donor substrate formed with an organic film layer
thereon is laminated first in order to form an EML by using
the laser induced thermal imaging LITI method. Then, the
EML patterned on the substrate can be formed by irradiating
a predetermined portion of the donor substrate. That is, an
irradiated portion on the organic film layer of the donor sub-
strate is separate from a non-irradiated portion thereon so as
to form an emission layer pattern.

[0008] Accordingly, there is a need to design a PDL in such
a way as to prevent an open edge occurring when an edge of
an anode electrode does not properly contact an EML during
patterning the EML in a laser induced thermal imaging LITI
method, and therefore to prevent a dielectric breakdown
occurring at the edge of the anode electrode because of an
electric field.

SUMMARY OF THE INVENTION

[0009] Aspects of the present invention are directed to solv-
ing the above-described drawbacks. Aspects of the present
invention provide an organic light emitting display and a
manufacturing method thereof in which an open edge does
not occur when forming an EML.

[0010] Aspects of the invention provide an organic light
emitting display and a manufacturing method thereof which
can improve the light emitting display’s reliability by pre-
venting a dielectric breakdown occurring at an edge of an
anode electrode.

[0011] An organic light emitting display, according to
aspects of the invention, includes: a substrate; an active layer
formed on the substrate; a planarization layer formed on the
active layer; an anode electrode formed on the planarization
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layer; a PDL formed on the upper planarization layer to cover
an edge of the anode electrode; and an organic thin film
formed on the PDL.

[0012] The PDL may include a thick film portion and a step
portion formed to be stepped at both ends of the thick film
portion. In that case, the step portion may be 0.3 um thick or
less. Then, the edge of the anode electrode is positioned under
the region of the thick film portion, and the thick film portion
may be 1 um thick or more.

[0013] Also, the organic thin film may include an emission
layer EML, and the emission layer EML may be formed
overlapping a portion of the anode electrode and the step
portion of the PDL. In addition, the step portion may include
a first surface contacting the anode electrode, a second sur-
face contacting the first surface and a third surface inclined to
the second surface so that it contacts the second surface. The
emission layer EML may cover the first surface. Then, the
first surface will contact the anode electrode at an angle of 45
degrees or less.

[0014] According to aspects of the invention, a method of
manufacturing an organic light emitting display includes:
forming an active layer on a substrate; forming a planariza-
tion layer on the active layer; forming an anode electrode on
the planarization layer; forming a PDL on the upper portion of
the planarization layer to cover an edge of the anode electrode
and forming an organic thin film on the PDL.

[0015] ThePDL may include a thick film portion and a step
portion which is formed to be stepped at both ends of the thick
film portion. The step portion has a thickness of 0.3 um or
less. An edge of the anode electrode is positioned on a region
thickness.

[0016] In addition, the organic thin film will include the
emission layer EML. The emission layer EML may be
formed on the step portion. Further, forming the organic thin
film may result in a first surface contacting the anode elec-
trode, a second surface contacting the first surface, and a third
surface inclined to the second surface so that it contacts the
second surface. The emission layer EML may be formed on
the first surface. In this case, the organic thin film may cause
the first surface to contact the anode electrode at an angle of
45 degrees or less.

[0017] The PDL may be formed by a photolithography
process or through use of a mask. The mask may be ahalftone
mask which partially changes the phase of the radiated light.
[0018] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be
learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] These and/or other aspects and advantages of the
invention will become apparent and more readily appreciated
from the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:
[0020] FIG. 1 is a cross-sectional view illustrating an
organic light emitting display according to an embodiment of
the invention.

[0021] FIG. 2 is a cross-sectional view illustrating an
organic light emitting display formed with an emission layer
EML according to an embodiment of the invention.

[0022] FIG. 3 is a cross-sectional view illustrating an
organic light emitting display formed with an organic thin
film according to an embodiment of the invention.
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[0023] FIGS. 4A to 4P are cross-sectional views for show-
ing the process for manufacturing an organic light emitting
display according to an embodiment of the invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0024] Reference will now be made in detail to the present
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings, wherein like ref-
erence numerals refer to the like elements throughout. The
embodiments are described below in order to explain the
present invention by referring to the figures.

[0025] Tt is to be understood that where it is stated herein
that one layer is “formed on” or “disposed on” a second layer,
the first layer may be formed or disposed directly on the
second layer or there may be at least one intervening layer
between the first layer and the second layer. Further, as used
herein, the term “formed on” is used with the same meaning
as “located on” or “disposed on” and is not meant to be
limiting regarding any particular fabrication process.

[0026] FIG. 1 is a cross-sectional view illustrating an
organic light emitting display 100 according to an embodi-
ment of the invention. The organic light emitting display 100
may include: a lower substrate 110; an anode electrode 120
formed on the lower substrate 110; a pixel definition layer 130
formed on the lower substrate 110 and the anode electrode
120 and a spacer 140 formed on the pixel definition layer 130.
[0027] The lower substrate 110 may include: a substrate
material 111; a buffer layer 112 formed on the substrate
material 111; an active layer 113 formed on the buffer layer
112; a gate insulating layer 114 formed on the buffer layer 112
and the active layer 113; a gate electrode 115 formed on the
gate insulating layer 114; an interlayer dielectric layer 116
formed on the gate electrode 115; a source/drain electrode
117 formed on the interlayer dielectric layer 116; a protective
layer 118 formed on the source/drain electrode 117 and a
planarization layer 119 formed on the protective layer 118.
[0028] The substrate material 111 may be formed such that
its upper surface and lower surface are parallel and approxi-
mately 0.05~1 mm thick. The substrate material 111 may be
generally formed of a material such as glass, metal, a polymer
or the equivalent thereof, but the material of the substrate is
not limited thereto.

[0029] The buffer layer 112 may be formed on the upper
surface of the substrate 111. Such buffer layer 112 prevents
impurities from penetrating from the substrate material 111
into the active layer 113 or an organic light emitting diode
OLED. The bufferlayer 112 may be formed of a material such
as silicon oxide (Si0,), silicon nitride layer (Si;N,), or an
equivalent inorganic material that can be easily formed dur-
ing manufacture of a semiconductor, but the material is not
limited thereto. The buffer layer 112 may be omitted depend-
ing on the structure of the substrate material 111 or the active
layer 113 as would be appreciated by those skilled in the art.
Therefore, an explanation of the omission of the buffer layer
112 is not necessary.

[0030] The active layer 113 may be formed on the upper
surface of the buffer layer 112. Such active layer 113 may be
formed of a material such as amorphous silicon, polycrystal-
line silicon, micro silicon (silicon having a grain size between
amorphous silicon and polycrystalline silicon), an organic
thin film or the equivalent thereof, but the material of the
active layer 113 is not limited thereto.
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[0031] In the case that the active layer 113 is formed of
polycrystalline silicon, the active layer 113 may be formed by
a laser crystallization method using a laser at low tempera-
ture, a metal induced crystallization method using a catalytic
metal, or the equivalent method thereof, but the crystalliza-
tion method for forming the polycrystalline silicon is not
limited thereto. After an ion implantation process is pet-
formed on the active layer 113, the active layer 113 may be
separately formed with source/drain regions 113a to accept
source/drain electrodes 117 formed on both sides of the active
layer 113, and with a channel region 1135 formed between
the source and drain regions.

[0032] The gate insulating layer 114 may be formed on the
upper surface of the active layer 113. Such gate insulating
layer 114 may also be formed on the buffer layer 112 outside
of the region of the active layer 113. The gate insulating layer
114 may be formed of silicon oxide (Si0,), silicon nitride
(S1;N,,), or an equivalent inorganic material that can be easily
formed during manufacture ofa semiconductor, but the mate-
rial is not limited thereto.

[0033] The gate electrode 115 may be formed on the upper
surface of the gate insulating layer 114. More specifically, the
gate electrode 115 may be formed on the gate insulating layer
114 corresponding to a channel region in the active layer 113.
Such gate electrode 115 applies an electric field to the channel
region at the lower gate insulating layer 114 in order to form
a hole or an electron channel in the channel region. The gate
electrode 115 may be a metal or alloy (Mo, MoW, Ti, Cu, Al,
AINd, Cr, other Mo alloy, Cu alloy, other Al alloy, and the
like), a doped polycrystalline silicon or the equivalent
thereof, but the material is not limited thereto.

[0034] The interlayer dielectric layer 116 may be formed
on the gate insulating layer 114 and the gate electrode 115.
The interlayer dielectric layer 116 may be silicon oxide,
silicon nitride, a polymer, glass or the equivalent thereof, but
the material is not limited thereto.

[0035] An etching process that is called a contact hole
process is performed so that the active layer 113 and the
source/drain electrode 117 are in contact through the inter-
layer dielectric layer 116. The contact hole 1164 is the region
exposed by the above process and a conductive contact 117a
is formed by injecting a metal into the contact hole 116a.
[0036] The source/drain electrode 117 may be formed on
the upper surface of the interlayer dielectric layer 116 by use
of PECVD (Plasma Enhanced Chemical Vapor Deposition),
LPCVD (Low Pressure Chemical Vapor Deposition), sputter-
ing, or the equivalent thereof. After the above process has
been performed, the source/drain electrode 117 may be
formed at a desired position by a photo resist application,
exposure, development, etching, photo resist peeling, and the
like. A conductive contact 117a penetrating the interlayer
dielectric layer 116 may be formed between a source/drain
region of the active layer 113 and the source/drain electrode
117. Of course, the conductive contact 117a may be formed
through the contact hole 116a which has previously been
formed.

[0037] The protective layer 118 covers the interlayer
dielectric layer 116 and the source/drain electrode 117 and
protects the source/drain electrode 117. Such protective layer
118 may be formed of a typical inorganic material, but the
material is not limited thereto.

[0038] The planarization layer 119 may be formed on the
protective layer 118. Such planarization layer 119 serves to
prevent the organic light emitting diode (OLED) and a cath-
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ode electrode thereof from being shorted or disconnected
because ofa level difference. The planarization layer 119 may
be formed from bisbenzocyclobutene (BCB), an acrylic, or
the equivalent thereof, but the material is not limited thereto.
[0039] Of course, the protective layer 118 and the pla-
narization layer 119 may be formedinadvance with a via hole
119a by etching the region corresponding to the source/drain
electrode 117. Later, a conductive via hole 120aq is formed by
filling the via hole 1194 with metal. The conductive via 119a
serves to connect the anode electrode 120 and the source/
drain region of the active layer 113.

[0040] The anode electrode 120 may be formed on the
planarization layer 119. The anode electrode 120 may be
formed on the region to which light is transmitted in order to
increase an aperture ratio. The anode electrode 120 may be
formed of ITO (Indium Tin Oxide), ITO/Ag, ITO/Ag/ITO,
ITO/Ag/1Z0 (Indium Zinc Oxide), Ag alloy (ITO/Ag alloy/
ITO), or the equivalent thereof, but the material is not limited
thereto. ITO is a transparent conductive film with a small hole
injecting barrier in relation to the organic thin film 150 (see
FIG. 2) because of a uniform work feature, and Ag reflects the
light from the organic thin film 150 to the upper surface in the
top emission type display (not shown).

[0041] The pixel definition layer 130 may be formed on a
portion of the planarization layer 119 and a portion of the
anode electrode 120. The pixel definition layer 130 may be
formed on the upper planarization layer 119 to cover the end
of the anode electrode 120. The pixel definition layer 130
divides pixels into red green and blue pixels (RGB, not dif-
ferentiated in these Figures).

[0042] The pixel definition layer 130 may include a thick
film portion 132 formed on the region including the edge of
the anode electrode 120 as well as a step portion 131 formed
at both ends of the pixel definition layer 130. The step portion
131 has a thickness different from that of the thick film
portion 132. Therefore, the organic light emitting display 100
according to an embodiment of the present invention may
prevent an open edge from occurring when an emission layer
1s formed (see FIGS. 2 and 3), while maintaining the insula-
tion function of the pixel definition layer 130. The pixel
definition layer 130 may be formed from an acrylic-based
resin, bisbenzocyclobutene (BCB), polyimide, or the equiva-
lent thereof.

[0043] Continuing with FIG. 1, the step portion 131 may be
formed to be stepped at both ends of the pixel definition layer
130. That is, the step portion 131 may be stepped down from
the thick film portion 132, thereby being thinner than the thick
film portion 132. The step portion 131 is the region where an
emission layer is formed. The step portion 131 may include a
first surface 1314 inclined to the anode electrode 120 so that
it contacts the anode electrode 120, a second surface 1315
which is formed approximately parallel to the anode layer
120 and contacts the first surface, and a third surface 131c
inclined to the second surface 1315 so that it contacts the
second surface 1315.

[0044] The first surface 131« is the region where an emis-
sion layer is formed. The second surface 1315 is a step
approximately parallel to the anode layer 120. The third sur-
face 131¢ is formed to be inclined on the second surface 1315
in order to connect the step portion 131 and the thick film
portion 132.

[0045] The step portion 131 may be 0.3 um thick or less.
The thickness of the step portion 131 is the distance from the
anode electrode 120 to the second surface 1315 of the step
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portion 131. The reason why the thickness of the step portion
is 0.3 um or less is because the step portion 131 is formed with
the emission layer. More specifically, the emission layer is
formed on the first surface 1314 of the step portion 131. The
thicker the thickness of the step portion 131 is, the bigger the
step between the upper surface of the anode electrode 120 and
the step portion of the pixel definition layer is. When the step
between the upper surface of the anode electrode 120 and the
second surface 1315 of the step portion 131 is bigger, an open
edge may occur when forming the emission layer. Particu-
larly, in cases where the thickness of the step portion 131 is
above 0.3 um, the step between the upper surface of the anode
electrode 120 and the second surface 1315 of the thick film
portion is bigger. Therefore, the emission layer may be
detached in the region where the anode electrode 120 contacts
the step portion 131, rather than being attached thereon. That
is, an open edge may occur. Accordingly, the step portion 131
should be 0.3 um thick or less.

[0046] The thickness of the step portion 131 does not have
a lower limit because the step portion 131 has to be provided
in the organic light emitting display 100 according to an
embodiment of the present invention. That is, the thickness of
the step portion 131 should be above 0 um.

[0047] The anode electrode 120 may contact the step por-
tion 131 at an angle of 45 degrees or less. Here, the angle
between the anode electrode 120 and the step portion 131
denotes the angle 8 between the anode electrode 120 and the
first surface 131a. In cases where the angle 6 between the
anode electrode 120 and the first surface 131a is over 45
degrees, it may be difficult to attach the emission layer to the
boundary surface where the first surface 131a contacts the
anode electrode 120. That is, the open edge described above
may occur. Accordingly, the angle 8 between the anode elec-
trode 120 and the first surface 131a is preferably 45 degrees or
less.

[0048] The angle 6 between the anode electrode 120 and
the first surface 131a does not have a lower limit. The step
portion 131 is provided in the organic light emitting display
100 according to an embodiment of the present invention,
such that it is clear that the angle 6 between the anode elec-
trode 120 and the first surface 131q is over 0 degree.

[0049] The thick film portion 132 is formed on the upper
planarization layer 119 and includes the edge of the anode
electrode 120. The edge of the anode electrode 120 may be
inside the step portion 131 of the pixel definition layer 130.
[0050] The thick film portion 132 serves as an insulator.
The electric field applied to the anode electrode 120 is con-
centrated on the edge of the anode electrode 120. Therefore,
in order to prevent a dielectric breakdown at the edge of the
anode electrode 120, the thick film portion 132 should have a
thickness over a predetermined value.

[0051] The thick film portion 132 may be 1 pum thick or
more. The thickness of the thick film portion 132 denotes the
distance from the edge of the anode electrode 120 to the upper
surface of the thick film portion 132. In the case that the
thickness of the thick film portion 132 is too thin, a tunneling
effect may occur. That is, the possibility that an electron
penetrates the thick film portion 132 increases so that a cur-
rent may flow. That is, in cases where the thick film portion
132 is less than 1 pm thick, a current may penetrate the thick
film portion 132 and flow because of a tunneling effect.
Accordingly, the thickness of the thick film portion 132 is
preferably 1 um or more in order to maintain an insulating
function.
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[0052] The thickness of the thick film portion 132 does not
have an upper limit, and also the thick film portion 132 may
nothave aninfinite thickness. As long as the thick film portion
132 is 1 wm or more, the insulating function of the thick film
portion 132 may not be damaged. Accordingly, it would be
easy for those skilled in the art to select an appropriate thick-
ness value in cases where the thick film portion 132 is 1 um or
more.

[0053] The thick film portion 132 may be thicker than that
of the step portion 131. As described above, in order to pre-
vent an open edge, the step portion may be 0.3 pm thick or
less. Also, as discussed above, in order to maintain the insu-
lating function, the thick film portion 132 may be 1 pm thick
or more. Accordingly, the thickness of the step portion 131
may be less than that of the thick film portion 132.

[0054] Continuing with FIG. 1, a spacer 140 may be formed
on the pixel definition layer 130. More specifically, the spacer
140 may protrude from the upper surface of the thick film
portion 132. The spacer 140 protects the organic light emit-
ting display 100 according to an embodiment of the present
invention from external pressure. That is, the spacer 140
allows the organic light emitting display 100 according to an
embodiment of the present invention to have clearance at the
upper portion thereof. Therefore, the organic light emitting
display 100 according to an embodiment of the present inven-
tion may not be damaged in despite of any external pressure
applied thereto. The material of the spacer 140 may be a
typical polyimide or the equivalent thereof, but the material is
not limited thereto.

[0055] Hereinafter, a structure of the organic light emitting
display 100 according to an embodiment of the present inven-
tion formed with an organic thin film will be described. In
FIGS. 2 and 3, cross-sectional views of a structure of the
organic light emitting display 100 according to an embodi-
ment of the present invention are illustrated where the organic
light emitting display is formed with an emission layer and an
organic thin film thereon.

[0056] As illustrated in FIG. 2 and FIG. 3, the organic thin
film 150 may be formed on the anode electrode 120, the pixel
definition layer 130 and the spacer 140. The organic thin film
150 is the region where an electron and a hole contact and
emit light. The organic thin film 150 may include: a hole
injecting layer 151 formed on the anode electrode 120; a hole
transport layer 152 formed on the hole injecting layer 151; an
emission layer 153 formed on the hole transport layer 152; an
electron transport layer 154 formed on the emission layer 153
and an electron injecting layer 155 formed on the electron
transport layer 154.

[0057] The hole injecting layer 151 and the hole transport
layer 152 may be formed at the front surface of the anode
electrode 120, the pixel definition layer 130, and the spacer
140. That is, the hole injecting layer 151 and the hole trans-
port layer 152 may be deposited on the front surface of the
anode electrode 120, the pixel definition layer 130, and the
spacer 140 without going through additional patterning.
[0058] The emission layer 153 is the region where a hole
injected from the hole injecting layer 151 and an electron
injected from the electron injecting layer 155 combine and
emit light. The material of the emission layer 153 may be
aluminum tris(8-hydroxyquinoline) (Alq3) as a small
molecular material and phenylene vinylene as a polymer
material.

[0059] As illustrated in FIG. 2, the emission layer 153 is
formed on a portion of the hole transport layer 153. More
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specifically, the emission layer 153 is formed on the region
corresponding to the anode electrode 120 and the region
corresponding to the step portion 131 of the pixel definition
layer 130. As described above, the thickness of the step por-
tion 131 is thinner than that of the thick film portion 132. That
is, the step portion 131 may be 0.3 um thick or less, and the
angle (8) between the anode electrode 120 and the first sur-
face 131a may be 45 degrees or less. Therefore, the emission
layer 153 may adhere closely to the boundary region where
the anode electrode 120 and the first surface 131a contact. As
a result, it is not possible to form the emission layer 153
without an open edge.

[0060] However, as illustrated in FIG. 3, the electron trans-
port layer 154 and the electron injecting layer 155 may be
formed in sequence on one surface of the hole transport layer
152 and the emission layer 153. Now, as described above, the
organic light emitting display 100 according to an embodi-
ment of the present invention includes the pixel definition
layer 130 including the step portion 131 and the thick film
portion 132 thicker than the step portion 131. The step portion
131 is formed having a uniform thickness and an inclination
in relation to the anode electrode 120. Therefore, the emission
layer 153 may adhere closely to the boundary region between
the anode electrode 120 and the step portion of the pixel
definition layer 130. As a result, an open edge may be pre-
vented when forming the emission layer 153.

[0061] Hereinafter, a manufacturing method of an organic
light emitting display 100 according to an embodiment of the
present invention will be described. Referring to FIGS. 4A
through 4P, a cross-sectional view is described for explaining
the manufacturing sequence for an organic light emitting
display 100 according to an embodiment of the present inven-
tion.

[0062] Asillustrated in FIG. 4A, a substrate material 111 is
first provided. The substrate material 111 may be approxi-
mately 0.05 mm to 1 mm thick. The substrate material 111
may be glass, metal, a polymer or the equivalent thereof, but
the material is not limited thereto.

[0063] As illustrated in FIG. 4B, a buffer layer 112 is
formed on the substrate 111. The buffer layer 112, as
described above, may be formed of silicon oxide (8i0,),
silicon nitride (Si;N,), another inorganic material or the
equivalent thereof, but the material is not limited thereto. The
buffer layer 112 may be omitted depending on the structure of
the substrate material 111 or an active layer 113.

[0064] As illustrated in FIG. 4C, an active layer 113 is
formed on the buffer layer 112 (or substrate material 111).
The active layer 113 may be formed of amorphous silicon,
polycrystalline silicon, micro silicon (silicon having a grain
size between amorphous silicon and polycrystalline silicon),
an organic thin film, or the equivalent thereof, but the material
of the active layer 113 is not limited thereto.

[0065] When the active layer 113 is formed with polycrys-
talline silicon, the active layer 113 may be formed by a laser
crystallization method using a laser at low temperature, a
metal induced crystallization method using a catalytic metal,
or an equivalent f method, but the crystallization method of
the polycrystalline silicon is not limited thereto.

[0066] Although the formation process for the active layer
113 is not illustrated separately, it is doped by an ion implan-
tation process to distinguish it from a source/drain region
1134 and a channel region 1135.

[0067] Asillustrated in FIG. 4D, a gate insulating layer 114
is formed on the buffer layer 112 and the active layer 113. The
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gate insulating layer 114 may be formed of silicon oxide
(810,), silicon nitride (Si;N,), another inorganic layer or the
equivalent thereof, but the material is not limited thereto.
[0068] As illustrated in FIG. 4E, a gate electrode 115 is
formed on the gate insulating layer 114. The gate electrode
115 may be formed of a metal or alloy (Mo, MoW, Ti, Cu, Al,
AINd, Cr, other Mo alloy, other Cu alloy, other Al alloy, and
the like), a doped polycrystalline silicon or the equivalent
thereof, but the material is not limited thereto. The gate elec-
trode 115 is first formed over the gate insulating layer 114.
Then, the gate electrode 115 is patterned by a photolithogra-
phy process in order to have a portion corresponding to the
channel region of the active layer 113.

[0069] As illustrated in FIG. 4F an interlayer dielectric
layer 116 is formed. The interlayer dielectric layer 116 may
be formed of silicon oxide (Si0,), silicon nitride (Si;N,), a
polymer, glass or the equivalent thereof, but the material is not
limited thereto. After the interlayer dielectric layer 116 is
formed, a contact hole 1164 is formed by use of a photoli-
thography process. Then a conductive contact 117a is formed
by filling up the contact hole 1164 with a metal.

[0070] As illustrated in FIG. 4G, a source/drain electrode
117is formed. The source/drain electrode 117 may be formed
on the upper surface of the interlayer dielectric layer 116 by
use of PECVD (Plasma Enhanced Chemical Vapor Deposi-
tion), LPCVD (Low Pressure Chemical Vapor Deposition),
sputtering, or the equivalent thereof. Then, a pattern is formed
in relation to the conductive contact 117a by use of a photo-
lithography process.

[0071] As illustrated in FIGS. 4H and 41, a protective layer
118 and a planarization layer 119 are formed. The protective
layer 118 may be formed from a typical inorganic material,
but the material is not limited thereto. The planarization layer
may be formed from bishenzocyclobutene (BCB), an acrylic
or the equivalent thereof, but the material is not limited
thereto.

[0072] Then, a via hole 1194 is formed by etching a region
of the protective layer 118 and the planarization layer 119
corresponding to the source/drain electrode 117. A conduc-
tive via 120a is formed by filling up the via hole 119a with a
metal.

[0073] Asalsoillustrated in FIG. 41, an anode electrode 120
is formed on the planarization layer 119. The anode electrode
120, as described above, may be selected from ITO (Indium
Tin Oxide), ITO/Ag, ITO/Ag/ITO, ITO/Ag/TZ0 (Indium
Zinc Oxide), Ag alloy (ITO/Ag alloy/ITO) or the equivalent
thereof, but the material is not limited thereto. The anode
electrode 120 is repeatedly patterned by use of a photolithog-
raphy process after being deposited over the planarization
layer 119.

[0074] Asillustrated in FIG. 4], a pixel definition layer 130
is formed over the planarization layer 119 and the anode
electrode 120. The material of the pixel definition layer 130
may be a polyimide or the equivalent thereof, but the material
is not limited thereto.

[0075]  As illustrated in FIGS. 4K and 4L, a photolithogra-
phy process is performed. In an organic light emitting display
100 according to an embodiment of the present invention, the
pixel definition layer 130 includes a step portion 131 and a
thick film portion 132. A halftone mask 10 is used to form the
step portion 131 and the thick film portion 132. The halftone
mask 10 may partially change the phase of the light irradiated
during the photolithography process. That is, when the light
permeates the halftone mask 10, the thickness of the pattern
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may be different, specifically in the structure having a step
when the developing process is performed. As a result, the
step portion 131 and the thick film portion 132 of the pixel
definition layer 130 may have different thicknesses from each
other by use of the halftone mask 10.

[0076] As illustrated specifically in FIG. 41, after the pho-
tolithography process is performed, the thickness of the step
portion 131 of the pixel definition layer 130 is different from
that of the thick film portion 132. The step portion 131
includes the first surface 131a which has an acute angle (6) to
the anode electrode 120, the second surface 1315 contacting
the first surface 131a, and the third surface 131c¢ inclined to
the second surface 1315.

[0077] Asillustrated in FIG. 4M, a spacer 140 is formed on
the pixel definition layer 130. The spacer 140 may be a poly-
imide or the equivalent thereof, but the material is not limited
thereto. The spacer 140 is patterned by use of photolithogra-
phy after the spacer 140 is deposited over the anode electrode
120 and the pixel definition layer 130.

[0078] As illustrated in FIG. 4N, a hole injecting layer 151
and a hole transport layer 152 are formed in sequence. The
hole injecting layer 151 and the hole transport layer 152 are
formed over the anode electrode 120, the pixel definition
layer 130, and the spacer 140.

[0079] As illustrated in FIG. 40, an emission layer 153 is
formed. The material of the emission layer 153 may be alu-
minum tris(8-hydroxyquinoline) (Alq3) as a small molecular
material and phenylene vinylene as a polymer material. The
emission layer 153 may be formed by a shadow mask method,
an ink-jet printing method, or laser induced thermal imaging
LITI, but, the material and the manufacturing method thereof
are not limited thereto. As described above, the emission layer
153 may be formed on the region where the anode electrode
120 contacts the step portion 131 of the pixel definition layer
130 that avoids having an open edge.

[0080] As illustrated in FIG. 4P, an electron transport layer
154 and an electron injecting layer 155 are formed in
sequence. The electron transport layer 154 and the electron
injecting layer 155 are formed over the hole transport layer
152 and the emission layer 153.

[0081] As described above, an organic light emitting dis-
play 100 according to an embodiment of the present invention
is manufactured. That is, the organic light emitting display
100 according to such an embodiment of the present inven-
tion may be manufactured by a photolithography process
using a halftone mask 10 as described above.

[0082] As described above, the organic light emitting dis-
play and the manufacturing method according to aspects of
the present invention include the step portion which is formed
to be stepped at both ends of the pixel definition layer, thereby
preventing an open edge when forming the emission layer.

[0083] Finally, the organic light emitting display and the
manufacturing method according to aspects of the present
invention as described above provide that the thick film por-
tion of the pixel definition layer has a predetermined thick-
ness to prevent a dielectric breakdown occurring at an edge of
the anode electrode and to improve the diode’s reliability.

[0084] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.
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What is claimed is:

1. An organic light emitting display comprising:

a substrate;

an active layer formed on the substrate;

a planarization layer formed on the active layer;

an anode electrode formed on the planarization layer;

a pixel definition layer formed on the upper surface of the
planarization layer to cover an edge of the anode elec-
trode; and

an organic thin film formed on the pixel definition layer,

wherein the pixel definition layer includes a thick film
portion and a step down portion which is formed to be
stepped down at both ends of the thick film portion.

2. The organic light emitting display as claimed in claim 1,

wherein the step portion is 0.3 um thick or less.

3. The organic light emitting display as claimed in claim 1,
wherein the edge of the anode electrode is positioned under a
region of the thick film portion and the thick film portion is 1
um thick or more.

4. The organic light emitting display as claimed in claim 1,
wherein the organic thin film comprises an emission layer and
the emission layer is formed over the anode electrode and a
portion of the step portion.

5. The organic light emitting display as claimed in claim 4,
wherein the step portion comprises a first surface contacting
the anode electrode, a second surface contacting the first
surface, and a third surface inclined to the second surface so
that the third surface contacts the second surface, and the
emission layer is formed to cover the first surface.

6. The organic light emitting display as claimed in claim 5,
wherein the angle between the anode electrode and the first
surface is 45 degrees or less.

7. A manufacturing method of an organic light emitting
display comprising:

forming an active layer on a substrate;

forming a planarization layer on the active layer;
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forming an anode electrode on the planarization layer;
forming a pixel definition layer on the upper planarization
layer to cover an edge of the anode electrode; and
forming an organic thin film on the pixel definition layer,
wherein the pixel definition layer includes a thick film
portion and and step down portion that is formed at both
ends of the thick film portion.

8. The manufacturing method as claimed in claim 7,
wherein the step down portion of the pixel definition layer is
0.3 pm thick or less

9. The manufacturing method as claimed in claim 7,
wherein the edge of the anode electrode is positioned within
the region of the thick film portion, and the thick film portion
is 1 pm thick or more.

10. The manufacturing method as claimed in claim 7,
wherein the organic thin film includes an emission layer, and
the emission layer is formed over the anode electrode and the
step down portion of the pixel definition layer.

11. The manufacturing method as claimed in claim 10,
wherein the organic thin film covers the step portion and the
thick portion of the pixel definition layer to include a first
surface contacting the anode electrode, a second surface con-
tacting the first surface, and a third surface inclined to the
second surface so that the third surface contacts the second
surface, and the emission layer is formed on the first surface.

12. The manufacturing method as claimed in claim 11,
wherein the organic thin film contacts the anode electrode at
an angle of 45 degrees or less.

13. The manufacturing method as claimed in claim 7,
wherein the pixel definition layer is formed by a photolithog-
raphy process.

14. The manufacturing method as claimed in claim 7,
wherein the pixel definition layer is formed by a halftone
mask that partially changes the phase of radiated light.
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