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ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS THAT PREVENTS A THICK
ORGANIC INSULATING LAYER FROM
LIFTING

CLAIM OF PRIORITY

This application makes reference to, incorporates the same
herein, and claims all benefits accruing under 35 U.S.C. §119
from an application earlier filed in the Korean Intellectual
Property Office on 2 Dec. 2010 and there duly assigned Serial
No. 10-2010-0122091.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an organic light-emitting
display apparatus and a method of manufacturing the same,
and more particularly, to an organic light-emitting display
apparatus and a method of manufacturing the same by which
the number of mask uses can be reduced during manufactur-
ing of the organic light-emitting display apparatus and a
defect in coating an organic layer in a pad region can be
corrected.

2. Description of the Related Art

An organic light-emitting display apparatus is manufac-
tured on a substrate on which a pattern including a thin-film
transistor (TFT), a capacitor, and wiring connecting the TFT
and the capacitor is formed.

Generally, a fine structure pattern including a TFT and so
forth is transferred to an array substrate by using a mask on
which the fine structure pattern is printed so that the substrate
on which the organic light-emitting display apparatus is
manufactured can be patterned.

Pattern transfer using a mask is generally performed using
a photolithography method. According to the photolithogra-
phy method, photoresist is evenly applied on a substrate on
which a pattern is to be formed. The photoresist is exposed to
light by using photolithography equipment, such as a stepper,
and the light-sensitive photoresist is developed (in the case of
positive photoresist). Furthermore, after the photoresist is
developed, the remaining photoresist is used as a mask for
etching a pattern, and the remaining photoresist is then
removed.

In the process of transferring a pattern by using the mask,
as described above, it is necessary to prepare the mask having
a required pattern, and thus the cost of fabricating the mask
increases as more operations are performed using the mask.
Therefore, to solve this problem, a structure capable of reduc-
ing the number of mask uses is needed.

As an approach to reduce the number of mask uses, a
scheme for forming an organic layer, which functions as a
pixel defining layer, with a large thickness of 3 pm or more to
avoid a need to form a separate spacer has been considered. In
this scheme, however, stress on the thick organic layer
increases so that coating is not performed appropriately, espe-
cially in a pad region which is an end portion of the organic
layer, resulting in a lifting phenomenon. Therefore, there is a
need for a scheme capable of reducing the number of mask
uses and avoiding a problem caused by an organic layer
coating defect.

SUMMARY OF THE INVENTION

The present invention provides an organic light-emitting
display apparatus and a method of manufacturing the same by
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which the number of processes of patterning using a mask can
be reduced and an organic layer coating defect problem in a
pad region can be solved.

According to an aspect of the present invention, an organic
light-emitting display apparatus comprises: a light-emitting
region including an organic light-emitting element, a thin-
film transistor (TFT), and a capacitor; and a non-light-emit-
ting region including a pad region connected with wiring of
the light-emitting region. The pad region comprises: a pro-
trusion layer including a plurality of protrusion portions
formed on a substrate to protrude; a pad electrode including a
pad lower electrode and a pad upper electrode, the pad lower
electrode comprising a protrusion portion formed along a
protrusion outline of the protrusion layer and a flat portion
formed along the substrate, and the pad upper electrode being
formed on the flat portion of the pad lower electrode; a source/
drain electrode layer formed on the pad upper electrode; an
organic layer formed on the source/drain electrode layer; and
a counter electrode layer formed on the protrusion portion of
the pad lower electrode and the organic layer, the counter
electrode layer following the protruding outline of the pro-
trusion layer on the protrusion portion.

Abufferlayer may be formed between the substrate and the
protrusion layer.

A gate insulating layer may be formed between the protru-
sion layer and the pad lower electrode, and an interlayer
insulating layer is formed between the pad upper electrode
and the source/drain electrode layer.

The organic layer may be formed so as to cover both the
source/drain electrode layer and the pad upper electrode.

The organic layer may be formed so as to expose the
source/drain electrode layer and the pad upper electrode, and
the counter electrode layer may be formed so as to contact the
exposed portions of the source/drain electrode layer and the
pad upper electrode.

The TFT may include an active layer formed on the same
layer as the protrusion layer, a gate electrode formed on the
same layer as the pad electrode, and source/drain electrodes
formed of the same layer as the source/drain electrode layer.

The organic light-emitting element may include a pixel
electrode formed on the same layer as the pad electrode, a
counter electrode formed of the same layer as the counter
electrode layer, and a light-emitting layer interposed between
the pixel electrode and the counter electrode.

The capacitor may include a capacitor lower electrode
formed on the same layer as the protrusion layer, a capacitor
upper electrode formed on the same layer as the pad elec-
trode, and a gate insulating layer interposed between the
capacitor lower electrode and the capacitor upper electrode.

According to another aspect of the present invention, a
method of manufacturing an organic light-emitting display
apparatus comprises: forming an active layer of a thin-film
transistor (TFT), a capacitor lower electrode of a capacitor,
and a protrusion layer of a pad region on a substrate; forming
a gate electrode of the TFT on the active layer, a pixel elec-
trode of an organic light-emitting element on the substrate, a
capacitor upper electrode of the capacitor on the capacitor
lower electrode, and a pad electrode of the pad region on the
protrusion layer; forming an interlayer insulating layer which
comprises openings for exposing portions of the active layer,
the pixel electrode, and the capacitor upper electrode, respec-
tively, the interlayer insulating layer being also formed on the
pad electrode of the pad region; forming source/drain elec-
trodes contacting the exposed portions of the active layer and
the pixel electrode, and a source/drain electrode layer dis-
posedon the pad electrode and the interlayer insulating layer;
forming an organic layer which exposes a portion of the pixel
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electrode and covers the source/drain electrodes of the TFT,
the capacitor upper electrode of the capacitor, and the source/
drain electrode layer of the pad region; forming a light-emit-
ting layer contacting the exposed portion of the pixel elec-
trode; and forming a counter electrode on the organic layer so
as to face the pixel electrode with the light-emitting layer
interposed between the counter electrode and the pixel elec-
trode, and forming a counter electrode layer along a protru-
sion outline of the protrusion layer in the pad region.

The method may further include forming a buffer layer on
the substrate.

The method may further include forming a gate insulating
layer on the active to layer, the capacitor lower electrode, and
the protrusion layer.

The pad electrode may include a pad lower electrode and a
pad upper electrode, the pad lower electrode comprising a
protrusion portion formed along a protrusion outline of the
protrusion layer and a flat portion formed along the substrate,
and the pad upper electrode being formed on the flat portion
of the pad lower electrode.

The organic layer may be formed so as to cover both the
source/drain electrode layer and the pad upper electrode.

The organic layer may be formed so as to expose portions
of the source/drain electrode layer and the pad upper elec-
trode, and the counter electrode layer may be formed so as to
contact the exposed portions of the source/drain electrode
layer and the pad upper electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention, and many
of the attendant advantages thereof, will be readily apparent
as the same becomes better understood by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings, in which like reference
symbols indicate the same or similar components, wherein:

FIG. 1 is a plan view of an organic light-emitting display
apparatus according to an exemplary embodiment of the
present invention;

FIG. 2 is a cross-sectional view schematically showing a
portion of the organic light emitting device shown in FIG. 1;

FIGS. 3A thru 37 are cross-sectional views schematically
showing a method of manufacturing the organic light-emit-
ting display apparatus shown in FIG. 2 according to an exem-
plary embodiment of the present invention; and

FIG. 4 is a plan view showing a modification of the organic
light-emitting display apparatus shown in FIG. 2.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, an exemplary embodiment of the present
invention will be described in detail with reference to the
accompanying drawings.

Like reference numerals denote like elements throughout
the specification. A detailed description of known functions
and configurations will be omitted when it may unnecessarily
obscure the subject matter of the present invention.

In the drawings for describing an embodiment of the
present invention, the thicknesses of layers or regions are
exaggerated for clarity. It will be understood that when an
element such as a layer, film, region, or substrate is referred to
as being “on” another element, it can be “directly on” the
other element or intervening elements may also be present.

FIG. 1 is a plan view schematically showing a structure of
an organic light-emitting display apparatus according to an
exemplary embodiment of the present invention; and
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FIG. 2 is a cross-sectional view schematically showing a
portion of the organic light emitting device shown in FIG. 1

The organic light-emitting display apparatus 1 includes a
first substrate 10 which includes a thin-film transistor (TFT)
and an organic light-emitting element EL, and a second sub-
strate 12 bonded to the first substrate 10 by sealing.

The TFT, the organic light-emitting element EL, a capaci-
tor Cst, and the like may be formed on the first substrate 10.
The first substrate 10 may be a low-temperature polysilicon
(LTPS) substrate, a glass substrate, a plastic substrate, a stain-
less steel (SUS) substrate, or the like.

The second substrate 12 may be an encapsulating substrate
disposed on the first substrate 10 to protect the TFT and
light-emitting pixels provided on the first substrate 10 from
external moisture or air. The second substrate 12 is positioned
facing the first substrate 10, and the first substrate 10 and the
second substrate 12 are bonded to each other by a sealing
member 14 disposed at a distance from an edge of the first
substrate 10.

The first substrate 10 includes a light-emitting region DA
from which light is emitted and a non-light-emitting region
NDA surrounding the light-emitting region DA. According to
an embodiment of the present invention, the sealing member
14 is disposed in the non-light-emitting region NDA located
outside the light-emitting region DA so as to bond the first
substrate 10 and the second substrate 12 to each other.

As stated above, in the light-emitting region DA of the first
substrate 10, the organic light-emitting element EL, the TFT
configured to drive the organic light-emitting element EL,
and wiring electrically connected to the organic light-emit-
ting element EL. and the TFT are formed. The non-light-
emitting region NDA may include a pad region PA where pad
electrodes 60 extending from the wiring of the light-emitting
region DA are located.

FIG. 2 schematically shows the light-emitting region DA
and the pad region PA, which is included in the non-light-
emitting region NDA, shown in FIG. 1.

Further referring to FIG. 2, the first substrate 10 of the
organic light-emitting display apparatus 1 according to an
embodiment of the present invention includes a pixel region
101, a channel region 102, a storage region 103 and the pad
region PA, and a buffer layer 13 formed thereon.

The channel region 102 includes the TFT as a driving
element. The TFT includes an active layer 21, a gate electrode
20, a source electrode 27, and a drain electrode 29. The gate
electrode 20 includes a gate lower electrode 23 and a gate
upper electrode 25. The gate lower electrode 23 is formed of
atransparent conductive material. Between the gate electrode
20 and the active layer 21, a gate insulating layer 15 1s formed
for providing insulation therebetween. At both side end por-
tions of the active layer 21, a source region 21 and a drain
region 215, which are doped with high-density impurities and
which are connected to the source electrode 27 and the drain
electrode 29, respectively, are formed.

The pixel region 101 includes the organic light-emitting
element EL. The organic light-emitting element EL includes
a pixel electrode 31, a counter electrode 35, and a light-
emitting layer 33 interposed therebetween. The pixel elec-
trode 31 is formed of a transparent conductive material, and is
formed simultaneously with the gate electrode 20 of the TFT.

The storage region 103 includes the capacitor Cst. The
capacitor Cst includes a capacitor lower electrode 41 and a
capacitor upper electrode 43, between which the gate insu-
lating layer 15 is interposed. The capacitor upper electrode 43
is formed simultaneously with the gate electrode 20 of the
TFT and the pixel electrode 31 of the organic light-emitting
element EL.
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The pad region PA includes the pad electrode 60, which
includes a pad lower electrode 62 and a pad upper electrode
63. The pad lower electrode 62 may be formed of the same
material, and on the same layer, as the pixel electrode 31, the
gate lower electrode 23, and the capacitor upper electrode 43.
The pad upper electrode 63 may be formed of the same
material, and on the same layer, as the gate upper electrode
25. Reference numeral 65 refers to a source/drain electrode
layer formed of the same layer as the source electrode 27 and
the drain electrode 29 of the TF'T. Between the buffer layer 13
and the gate insulating layer 15 on the first substrate 10, a
protrusion layer 61 wherein a plurality of protrusion portions
61a, 615 and 61¢ protrude, is formed. Thus, the pad region PA
includes a protrusion portion where the protrusion layer 61 is
present and a flat portion where the pad upper electrode 63 is
present. Because the protrusion portion is formed in this way,
alarge contact area is provided when a counter electrode layer
64 is formed, thus allowing coating to be performed well and
preventing an organic layer 55 under the counter electrode
layer 64 from being lifted.

Reference numeral 51 refers to an interlayer insulating
layer, and reference numeral 55 refers to the organic layer
which functions as a pixel defining layer (PDL). Convention-
ally, the organic layer 55 is primarily formed, and then a
spacer formed of the same material as the organic layer 55 is
further formed on the organic layer 55 in the same manner.
However, the formation of the separate spacer means that two
photolithography processes are required for forming the
organic layer, thereby increasing manufacturing cost and
manufacturing time. To solve this problem, the organic layer
55 is formed so as to have a large thickness of 3 um or more.

However, if the organic layer 55 is formed so as to have a
large thickness, coating may not be performed appropriately
and a lifting phenomenon may occur on the organic layer 55,
especially on the pad electrode 60 at an end portion of the
organic layer 55.

To address the foregoing problem, the counter electrode
layer 64 is firmly coated in the pad region PA by forming the
protrusion portion with the protrusion layer 61, as described
above, such that the organic layer 55 under the counter elec-
trode layer 64 is held and not lifted.

In this way, processes of manufacturing the organic light-
emitting display apparatus 1 are simplified and, at the same
time, an adhesive force between the pad electrode 60 and the
organic layer 55 is improved, thus preventing a defect.

FIGS. 3A thru 37 are cross-sectional views schematically
showing a method of manufacturing the organic light-emit-
ting display apparatus shown in FIG. 2 according to an exem-
plary embodiment of the present invention.

As shown in FIG. 3A, the buffer layer 13 is formed on the
first substrate 10. More specifically, the first substrate 10 may
be formed of a transparent glass material having SiO, as its
main component. However, the first substrate 10 may also be
formed of various materials, such as a transparent plastic
material or a metal material, without being limited to the
transparent glass material.

The buffer layer 13 may be selectively formed on the first
substrate 10 as to prevent impurity ions and moisture or
external air from penetrating into the first substrate 10, and to
planarize the surface of the first substrate 10. The buffer layer
13 may be deposited by various deposition methods, such as
a plasma-enhanced chemical vapor deposition (PECVD)
method, an atmospheric pressure CVD (APCVD) method,
and a low-pressure CVD (LPCVD) method using SiO, and/or
SiN,.

As shown in FIG. 3B, the active layer 21 of the TFT, the
capacitor lower electrode 41 of the capacitor Cst, and the
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protrusion layer 61 of the pad region PA are formed on the
buffer layer 13. More specifically, amorphous silicon is
deposited on the buffer layer 13 and then crystallized, thus
forming a polycrystalline silicon layer (not shown). The
amorphous silicon may be crystallized by using various meth-
ods, such as a rapid thermal annealing (RTA) method, a solid
phase crystallization (SPC) method, an excimer laser anneal-
ing (ELA) method, a metal-induced crystallization (MIC)
method, a metal-induced lateral crystallization (MILC)
method, and a sequential lateral solidification (SLS) method.
As such, through a mask process using a first mask (not
shown), the polycrystalline silicon layer is patterned into the
active layer 21 of the TFT, the capacitor lower electrode 41 of
the capacitor Cst, and the protrusion layer 61 of the pad region
PA.

As shown in FIG. 3C, on the entire surface of the first
substrate 10 where the active layer 21, the capacitor lower
electrode 41 and the protrusion layer 61 are formed, the gate
insulating layer 15, a first conductive layer 17 and a second
conductive layer 19 are sequentially deposited.

The gate insulating layer 15 may be deposited as an inor-
ganic insulating layer, such as SiN_ or SiO,, by using a
PECVD method, an APCVD method, or an LPCVD method.
The gate insulating layer 15 is interposed between the active
layer 21 of the TFT and the gate electrode 20 (see FIG. 3D) so
as to function as an insulating layer, and between the capaci-
tor upper electrode 43 and the capacitor lower electrode 41 so
as to function as a dielectric layer of the capacitor Cst. In the
pad region PA, the protrusion layer 61 is covered along a
protrusion outline.

The first conductive layer 17 may include one or more
materials selected from among transparent materials, such as
ITO, 120, Zn0, and In,0O,. The first conductive layer 17 later
functions as the pixel electrode 31, the gate lower electrode
23, the capacitor upper electrode 43, and the pad lower elec-
trode 62.

The second conductive layer 19 may include one or more
materials selected from among Ag, Mg, Al, Pt, Pd, Au, Ni, Nd,
Ir, Cr, L1, Ca, Mo, Ti, W, MoW, and Al/Cu. The second
conductive layer 19 is later patterned into the gate upper
electrode 25 and the pad upper electrode 63.

As further shown in FIG. 3D, an electrode pattern 30 for the
pixel electrode 31, the gate electrode 20, an electrode pattern
40 for the capacitor upper electrode 43, and the pad electrode
60 are formed on the first substrate 10. To be more specific,
the first conductive layer 17 and the second conductive layer
19 are patterned by a mask process using a second mask (not
shown). In this state, in the channel region 102, the gate
electrode 20 is formed on the active layer 21, the gate elec-
trode 20 including the gate lower electrode 23 formed of a part
ofthe first conductive layer 17 and the gate upper electrode 25
formed of a part of the second conductive layer 19.

The gate electrode 20 corresponds to a center of the active
layer 21, and by using the gate electrode 20 as a mask, n-type
or p-type impurities are injected into the active layer 21,
thereby forming the source region 21a and the drain region
215 at both side end portions of the active layer 21 corre-
sponding to both sides of the gate electrode 20, and forming
a channel region between the source region 21a and the drain
region 21b.

The electrode pattern 30 for forming the pixel electrode 31
is formed in the pixel region 101, and the electrode pattern 40
for forming the capacitor upper electrode 43 is formed on the
capacitor lower electrode 41 in the storage region 103.

In the pad region PA, the pad electrode 60 is formed on the
gate insulating layer 15. The pad electrode 60 includes the pad
lower electrode 62 formed of a part of the first conductive
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layer 17 and the pad upper electrode 63 formed of a part of the
second conductive layer 19. The pad lower electrode 62 forms
the protrusion portion along a protrusion outline of the pro-
trusion layer 61.

Next, as shown in FIG. 3E, the interlayer insulating layer
51 is deposited on the entire surface of the first substrate 10.

The interlayer insulating layer 51 is formed of one or more
organic insulating layers selected from a group consisting of
polyimide, polyamide, acrylic resin, benzocyclobutene, and
phenol resin, by using spin coating or the like. The interlayer
insulating layer 51 may also be formed of an inorganic insu-
lating material, as well as an organic insulating material, and
may also be formed by altemnating the organic insulating
material and the inorganic insulating material.

Next, as shown in FIG. 3F, in the interlayer insulating layer
51, openings H1, H2, H3, H4, and H5, which expose portions
of the electrode patterns 30 and 40 and portions of the source
region 21a and the drain region 215, are formed. The open-
ings H1, H2, H3, H4, and HS are formed by patterning
through a mask process using a third mask (not shown). In this
state, the interlayer insulating layer 51 of the pad region PA is
also patterned as shown in FIG. 3F.

Herein, the openings H1 and H2 expose portions of the
source region 21a and the drain region 215, the openings H3
and H4 expose a portion of the second conductive layer 19
forming an upper portion of the electrode pattern 30, and the
opening H5 exposes a portion of the second conductive layer
19 forming an upper portion of the electrode pattern 40.

Next, as shown in FIG. 3G, a third conductive layer 53 is
deposited on the entire surface of the first substrate 10 so as to
cover the interlayer insulating layer 51.

The third conductive layer 53 may be formed of, but is not
limited to, the conductive material forming the first conduc-
tive layer 17 or the second conductive layer 19, or other
various conductive materials. The conductive material is
deposited to a thickness sufficiently large to fill the openings
H1, H2, H3, H4, and H5.

As shown in FIG. 3H, the source electrode 27, the drain
electrode 29, the pixel electrode 31, the capacitor upper elec-
trode 43, and the source/drain electrode layer 65 of the pad
region PA are formed. More specifically, the third conductive
layer 53 is patterned by a mask process using a fourth mask
(not shown), thus forming the source electrode 27 and the
drain electrode 29, and the source/drain electrode layer 65.

In this state, the source electrode 27 or the drain electrode
29 (the source electrode 27 in the current embodiment) is
formed so as to be connected to the pixel electrode 31 through
the opening H3 at an edge of the upper second conductive
layer 19 of the electrode pattern 30 where the pixel electrode
31 is to be formed.

After the source electrode 27 and the drain electrode 29 are
formed, the pixel electrode 31 and the capacitor upper elec-
trode 43 are formed by additional etching. In other words, by
removing the upper second conductive layer 19 exposed by
the opening H4 from the electrode pattern 30, the pixel elec-
trode 31 is formed. Then the upper second conductive layer
19, exposed by the opening HS, is removed from the electrode
pattern 40, thus forming the capacitor upper electrode 43.

Therefore, the pixel electrode 31, the gate lower electrode
23, the capacitor upper electrode 43, and the pad lower elec-
trode 62 are formed on the same layer, and the gate upper
electrode 25 and the pad upper electrode 63 are formed on the
same layer.

Next, as shown in FIG. 31, n-type or p-type impurities are
injected through the opening H5 as to dope the capacitor
lower electrode 41.
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As shown in FIG. 37, the organic layer 55 is formed on the
first substrate 10 so as to functionas a PDL. More specifically,
the organic layer 55 is deposited on the entire surface of the
first substrate 10 on which the pixel electrode 31, the source
electrode 27, the drain electrode 29, the capacitor upper elec-
trode 43, and the source/drain electrode layer 65 are formed.

The organic layer 55 may be formed of one or more organic
insulating materials selected from a group consisting of poly-
imide, polyamide, acrylic resin, benzocyclobutene, and phe-
nol resin, by using spin coating or the like.

The organic layer 55 is patterned by a mask process using
a fifth mask (not shown) so as to form an opening H6 for
exposing a central portion of the pixel electrode 31, thus
defining a pixel.

Thereafter, as shown in FIG. 2, the light-emitting layer 33
is formed in the opening H6 of FIG. 3], exposing the pixel
electrode 31, and the counter electrode 35 is formed on the
entire surface of the first substrate 10,

The light-emitting layer 33 includes an organic emissive
layer (EML), and may further include one or more of a hole
transport layer (HTL), a hole injection layer (HIL), an elec-
tron transport layer (ETL), and an electron injection layer
(EIL).

The counter electrode 35 is deposited on the entire surface
of the first substrate 10 so as to be formed as a common
electrode. In the organic light-emitting display apparatus 1
according to the current embodiment of the present invention,
the pixel electrode 31 is used as an anode electrode and the
counter electrode 35 is used as a cathode electrode. Needless
to say, however, polarities of the pixel electrode 31 and the
counter electrode 35 are exchangeable. In the pad region PA,
the counter electrode layer 64 is formed of the same layer as
the counter electrode 35 along a protrusion outline of the
protrusion layer 61, as described previously. In this case, the
counter electrode layer 64 can be bonded to the pad lower
electrode 62 on the protrusion layer 61 with a large contact
area, thus firmly supporting the organic layer 55 formed
under the counter electrode layer 64.

FIG. 4 is a plan view showing a modification of the organic
light-emitting display apparatus shown in FIG. 2.

In the current embodiment, the organic layer 55 is formed
s0 as to cover both the source/drain electrode layer 65 and the
pad upper electrode 63 in the pad region PA. However the
structure may be modified so that, as shown in FIG. 4, the
organic layer 55 is formed so to expose portions of the source/
drain electrode layer 65 and the pad upper electrode 63, and so
that the counter electrode layer 64 contacts the exposed por-
tions. In this case, the contact area of the counter electrode
layer 64 increases, thus more strictly suppressing lifting of the
organic layer 55.

As can be appreciated from the foregoing description, with
the organic light-emitting display apparatus and the method
of manufacturing the same according to an embodiment of the
present invention, manufacturing can be completed using
only five masks, thereby reducing costand simplifying manu-
facturing processes with the reduction in the number of mask
uses. In addition, a problem caused by an organic layer coat-
ing defect in the pad region can also be solved.

While the present invention has been particularly shown
and described with reference to an exemplary embodiment
thereof, this has been provided for the purposes of illustration,
and it will be understood by those of ordinary skill in the art
that various modifications and other equivalent embodiments
can be made from the present invention. Accordingly, the true
technical scope of the present invention should be defined by
the technical spirit of the appended claims.
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What is claimed is:

1. An organic light-emitting display apparatus, compris-
ing:

alight-emitting region including an organic light-emitting

element, a thin-film transistor (TFT), and a capacitor;
and

a non-light-emitting region including a pad region con-

nected to wiring of the light-emitting region, the pad

region comprising:

a protrusion layer including a plurality of protrusions
formed on a substrate so as to protrude;

apadelectrode including a pad lower electrode and a pad
upper electrode, the pad lower electrode being
arranged on the protrusions in a protrusion portion
formed along a protrusion outline of the protrusion
layer and a flat portion formed along the substrate, the
pad upper electrode being formed on the flat portion
of the pad lower electrode;

a source/drain electrode layer formed on the pad upper
electrode;

an organic layer formed on the source/drain electrode
layer, the protrusion portion being non-overlapped by
the organic layer, the organic layer being an insulating
layer that is at least 3 microns thick, the organic layer
serving as a pixel defining layer by exposing a pixel
electrode of the organic light emitting element; and

a counter electrode layer formed directly on the pad
lower electrode within the protrusion portion and on
the organic layer within the flat portion of the pad
region, the counter electrode being in direct contact
with the pad lower electrode in each of the tops, bot-
toms and sidewalls of each of the protrusions to pre-
vent the organic layer from delaminating by increas-
ing a contact area between the counter electrode and
the pad lower electrode.

2. The organic light-emitting display apparatus of claim 1,
further comprising a buffer layer formed between the sub-
strate and the protrusion layer.

3. The organic light-emitting display apparatus of claim 1,
further comprising a gate insulating layer formed between the
protrusion layer and the pad lower electrode, and an interlayer
insulating layer formed between the pad upper electrode and
the source/drain electrode layer.

4. The organic light-emitting display apparatus of claim 1,
wherein the organic layer is formed so as to cover both the
source/drain electrode layer and the pad upper electrode.

5. The organic light-emitting display apparatus of claim 1,
wherein the organic layer is formed so as to expose portions
of the source/drain electrode layer and the pad upper elec-
trode, and the counter electrode layer is formed so as to
contact the exposed portions of the source/drain electrode
layer and the pad upper electrode.

6. The organic light-emitting display apparatus of claim 1,
wherein the TFT comprises an active layer formed on a same
layer as the protrusion layer, a gate electrode formed on a
same layer as the pad electrode, and source/drain electrodes
formed of a same layer as the source/drain electrode layer.

7. The organic light-emitting display apparatus of claim 1,
wherein the organic light-emitting element comprises a pixel
electrode formed on a same layer as the pad electrode, a
counter electrode formed of a same layer as the counter elec-
trode layer, and a light-emitting layer interposed between the
pixel electrode and the counter electrode.

8. The organic light-emitting display apparatus of claim 1,
wherein the capacitor comprises a capacitor lower electrode
formed on a same layer as the protrusion layer, a capacitor
upper electrode formed on a same layer as the pad lower
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electrode and the pixel electrode, and a gate insulating layer
interposed between the capacitor lower electrode and the
capacitor upper electrode.

9. The organic light-emitting display apparatus of claim 1,
the flat portion of the pad region is interposed between the
protrusion portion of the pad region and the light emitting
region.

10. The organic light-emitting display apparatus ofclaim 1,
the protrusion portion to prevent delamination of the organic
layer by providing for an increased contact area between the
counter electrode and the pad lower electrode.

11. The organic light-emitting display apparatus ofclaim 1,
wherein the organic layer is comprised of a material selected
from a group consisting of polyimide, polyamide, acrylic
resin, benzocyclobutene and phenol resin.

12. An organic light emitting display apparatus, compris-
ing:

a substrate extending across a light emitting region and a
pad region, the pad region including a flat portion and a
protrusion portion;

apolycrystalline silicon layer arranged on the substrate and
serving as an active layer for a thin film transistor and a
lower electrode of a capacitor in the light emitting region
and serving as a plurality of protrusions in the protrusion
portion;

a first insulating layer arranged on the polycrystalline sili-
con layer;

a first metallic layer arranged on the first insulating layer
and serving as a pixel electrode of an organic light emit-
ting element, as a capacitor upper electrode in the light
emitting region and as a lower pad electrode in the pad
region;

an interlayer insulating layer arranged on the first metallic
layer and having openings exposing the active layer, the
pixel electrode and the capacitor upper electrode, the
interlayer insulating layer being arranged also within the
flat portion of the pad region;

a source/drain metallic layer arranged on the interlayer
insulating layer in both the light emitting region and in
the flat portion of the pad region to connect to the pixel
electrode and the active layer;

an organic insulating layer arranged on the source/drain
metallic layer in the light emitting region and the flat
portion of the pad region, the organic insulating layer
serving as a pixel defining layer by having an opening
exposing the pixel electrode, the organic insulating layer
being at least 3 microns thick;

a light emitting layer arranged within the opening of the
organic insulating layer; and

acounter electrode arranged on the light emitting layer and
on the organic insulating layer in the light emitting
region and in the flat portion of the pad region, the
counter electrode being in direct contact with the first
metallic layer in the protrusion portion of the pad region.

13. The organic light-emitting display apparatus of claim
12, the organic insulating layer being absent from the protru-
sion portion of the pad region, the organic insulating layer
being comprised of a material selected from a group consist-
ing of polyimide, polyamide, acrylic resin, benzocyclobutene
and phenol resin.

14. The organic light-emitting display apparatus of claim
12, the polycrystalline silicon protrusions within the protru-
sion portion of the pad region provides for an increased con-
tact area between the counter electrode and the first metallic
layer.
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15. The organic light-emitting display apparatus of claim
12, the first metallic layer including a lower layer and an
upper layer, the upper layer being absent from the protrusion
portion of the pad region.

16. The organic light-emitting display apparatus of claim
15, the polycrystalline silicon protrusions within the protru-
sion portion of the pad region provides for an increased con-
tact area between the counter electrode and the lower layer of
the first metallic layer, the counter electrode being in direct
contact with the lower layer of the first metallic layer at the
tops, bottoms and sidewalls of each of the protrusions in the
protrusion portion of the pad region.

17. The organic light-emitting display apparatus of claim
12, wherein the protrusions prevent delamination of the
organic insulating layer by enhancing an adhesive force
between the first metallic layer and the counter electrode by
providing a greater contact area between the first metallic
layer and the counter electrode.

18. The organic light-emitting display apparatus of claim
12, wherein the organic insulating layer electrically insulates
the counter electrode from the source/drain metallic layer.

19. The organic light-emitting display apparatus of claim
12, wherein the counter electrode is electrically connected to
the source/drain metallic layer at an edge of the organic
insulating layer at a boundary between the flat portion and the
protrusion portion of the pad region.

20. The organic light-emitting display apparatus of claim 1,
the organic layer being perforated by an opening in the light
emitting region to expose the pixel electrode, wherein a light
emitting layer is arranged within said opening while being
interposed between the counter electrode and the pixel elec-
trode.
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