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1
STRUCTURE OF ORGANIC LIGHT
EMITTING DISPLAY APPARATUS

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2007-0089067, filed on
Sep. 3, 2007, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an organic light emitting
display apparatus.

2. Description of the Related Art

An organic light emitting display apparatus refers to a
display apparatus that includes light emitting devices in its
display area. A light emitting device includes a pixel elec-
trode, a counter electrode, and an intermediate layer inter-
posed between the pixel electrode and the counter electrode,
the intermediate layer including a light emitting layer.

An organic light emitting display apparatus can be catego-
rized as either an active matrix display or a passive matrix
display according to how the organic light emitting devices of
the organic light emitting display apparatus are driven. In the
active matrix display, whether each sub-pixel emits light is
controlled through a thin film transistor (TFT). In the passive
matrix display, whether each sub-pixel emits light is con-
trolled through electrodes arranged in a matrix form. In the
case of the active matrix display, counter electrodes of a
plurality of sub-pixels are generally formed as one body and
contact an electrode power supply line positioned outside a
display area.

The electrode power supply line is typically formed of a
material that is low in resistance and high in conductance.
However, a material this is low in resistance and high in
conductance can adversely react with an organic material.
Thus, in a conventional organic light emitting display appa-
ratus, an electrode power supply line may contact a layer of
the display apparatus formed of an organic material and thus
be damaged. If the electrode power supply line is damaged, an
electrical signal supplied to a counter electrode of the display
apparatus through the electrode power supply line is dis-
torted. Thus, an accurate image is not represented properly
due to the distortion. In addition, a function of the electrode
power supply line is deteriorated, and thus the accurate image
is not represented propetly.

SUMMARY OF THE INVENTION

An aspect of an embodiment of the present invention is
directed toward an organic light emitting display apparatus
capable of reducing (or preventing) damage to its electrode
power supply line.

According to an embodiment of the present invention,
there is provided an organic light emitting display apparatus
including; a substrate having a display area; a thin film tran-
sistor (TFT) disposed in the display area of the substrate; an
electrode power supply line disposed outside the display area
of the substrate; a first insulating layer covering the TFT and
having afirst open portion through which a portion or a whole
top surface of the electrode power supply line is exposed; and
asecond insulating layer disposed on the first insulating layer
and having a second open portion through which the first open
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2

portion of the first insulating layer is exposed so that the
second insulating layer does not contact the electrode power
supply line.

The first insulating layer may be a passivation layer.

The second insulating layer may be a planar layer of which
the top surface of the second insulating layer is planar
although TFT is disposed under the second insulating layer.

The organic light emitting display apparatus may further
include: a pixel electrode disposed in the display area of the
substrate and on the second insulating layer so that the pixel
electrode is electrically connected to the TFT; and a third
insulating layer disposed on the second insulating layer, hav-
ing a third open portion through which the first open portion
of the first insulating layer is exposed so that the third insu-
lating layer does not contact the electrode power supply line,
and through which a portion or a whole top surface of the
pixel electrode is exposed.

The first insulating layer may include a plurality of first
open portion, wherein the organic light emitting display appa-
ratus further includes: a pixel electrode disposed in the dis-
play area of the substrate and on the second insulating layer so
that the pixel electrode is electrically connected to the TFT; a
third insulating layer disposed to cover the electrode power
supply line exposed through some of the first open portions of
the first insulating layer, the third insulating layer having a
third open portion through which a portion or a whole portion
of the pixel electrode is exposed; and an auxiliary conductive
layer interposed between the electrode power supply line,
exposed through the some of the first open portions of the first
insulating layer, and the third insulating layer, so that the third
insulating layer does not contact the electrode power supply
line.

The auxiliary conductive layer may be formed of the same
material as that of which the pixel electrode is formed.

The organic light emitting display apparatus may further
include: a pixel electrode disposed in the display area of the
substrate and on the second insulating layer so that the pixel
electrode is electrically connected to the TFT; a third insulat-
ing layer disposed to cover the electrode power supply line
exposed through the first insulating layer, the third insulating
layer having a third open portion through which a portion or
a whole portion of the pixel electrode is exposed; and an
auxiliary conductive layer interposed between the electrode
power supply line, exposed through the first insulating layer,
and the third insulating layer, so that the third insulating layer
does not contact the electrode power supply line.

The auxiliary conductive layer may be formed of the same
material as that of which the pixel electrode is formed.

The second insulating layer may be formed of an organic
material.

The second insulating layer may be formed of acryl, ben-
zocyclobutene (BCB), and/or photoacryl.

The third insulating layer may be formed of an organic
material.

The third insulating layer may be formed of polyimide.

The organic light emitting display apparatus may further
include a pixel electrode disposed in the display area of the
substrate and on the first insulating layer, so that the pixel
electrode is electrically connected to the TFT, wherein the
second insulating layeris a pixel defining layer through which
a portion or a top surface of the pixel electrode is exposed.

The second insulating layer may be formed of an organic
material.

The second insulating layer may be formed of polyimide.

According to another embodiment of the present invention,
there is provided an organic light emitting display apparatus
including: a substrate having a display area; a TFT disposed
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in the display area of the substrate; an electrode power supply
line disposed outside the display area of the substrate; a first
insulating layer covering the TFT and having a plurality of
first open portions through which a portion or a whole top
surface of the electrode power supply line is exposed; a pixel
electrode disposed in the display area of the substrate and on
the first insulating layer so that the pixel electrode is electri-
cally connected to the TFT; a second insulating layer disposed
to cover the electrode power supply line exposed through one
or more of the first open portions of the first insulating layer,
and the second insulating layer having a second open portion
through which a portion or a top surface of the pixel electrode
is exposed; and an auxiliary conductive layer interposed
between the electrode power supply line, exposed through the
one or more of the first open portions of the first insulating
layer, and the second insulating layer, so that the second
insulating layer does not contact the electrode power supply
line.

According to another aspect of the present invention, there
is provided an organic light emitting display apparatus
including: a substrate having a display area; a TFT disposed
in the display area of the substrate; an electrode power supply
line disposed outside the display area of the substrate; a first
insulating layer covering the TFT and having a first open
portion through which a portion or a whole top surface of the
electrode power supply line is exposed; a pixel electrode
disposed in the display area of the substrate and on the first
insulating layer so that the pixel electrode is electrically con-
nected to the TFT; a third insulating layer disposed to cover
the electrode power supply line exposed through the first
insulating layer, the third insulating layer having a third open
portion through which a portion or a top surface of the pixel
electrode is exposed; and an auxiliary conductive layer inter-
posed between the electrode power supply line, exposed
through the first insulating layer, and the third insulating
layer, so that the third insulating layer does not contact the
electrode power supply line.

The auxiliary conductive layer may be formed of the same
material as that of which the pixel electrode is formed.

The first insulating layer may be formed of an inorganic
material,

The first insulating layer may be formed of silicon nitride,
silicon oxide, and/or silicon oxynitride.

The electrode power supply line may be formed of a mate-
rial that substantially reacts with an organic material.

The electrode power supply line may be formed of copper,
silver, and/or aluminum.

The TFT may include source, drain, and gate electrodes,
and the electrode power supply line may be formed of the
same material as that of which at least one of the source, drain,
and gate electrodes is formed, on the same layer on which the
at least one of the source, drain, and gate electrode is formed.

The organic light emitting display apparatus may further
include a counter electrode contacting the electrode power
supply line and disposed above the display area of the sub-
strate.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, together with the specifica-
tion, illustrate exemplary embodiments of the present inven-
tion, and, together with the description, serve to explain the
principles of the present invention.

FIG. 1is a schematic cross-sectional view of a portion of an
organic light emitting display apparatus according to an
embodiment of the present invention;
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FIG. 2 isa schematic cross-sectional view of a portion of an
organic light emitting display apparatus according to a com-
parative example;

FIG. 3 isa schematic cross-sectional view of a portion of an
organic light emitting display apparatus according to another
embodiment of the present invention;

FIG. 4isa schematic cross-sectional view ofa portion of an
organic light emitting display apparatus according to another
embodiment of the present invention;

FIG. 5A is schematic cross-sectional views of an organic
light emitting display apparatus according to another com-
parative example;

FIG. 5B is schematic cross-sectional views of an organic
light emitting display apparatus according to another com-
parative example;

FIG. 6 isa schematic cross-sectional view of a portion of an
organic light emitting display apparatus according to another
embodiment of the present invention;

FIG. 7isa schematic cross-sectional view ofa portion of an
organic light emitting display apparatus according to another
embodiment of the present invention;

FIG. 81isa schematic cross-sectional view of a portion of an
organic light emitting display apparatus according to another
embodiment of the present invention;

FIG.9isa schematic cross-sectional view of a portion of an
organic light emitting display apparatus according to another
embodiment of the present invention;

FIG. 10 is a schematic cross-sectional view of a portion of
an organic light emitting display apparatus according to
another embodiment of the present invention; and

FIG. 11 is a schematic cross-sectional view of a portion of
an organic light emitting display apparatus according to
another embodiment of the present invention.

DETAILED DESCRIPTION

In the following detailed description, only certain exem-
plary embodiments of the present invention are shown and
described, by way of illustration. As those skilled in the art
would recognize, the invention may be embodied in many
different forms and should not be construed as being limited
to the embodiments set forth herein. Also, in the context ofthe
present application, when an element is referred to as being
“on” another element, it can be directly on the another ele-
ment or be indirectly on the another element with one or more
intervening elements interposed therebetween. Like refer-
ence numerals designate like elements throughout the speci-
fication.

FIG.1isa schematic cross-sectional view of a portion of an
organic light emitting display apparatus according to an
embodiment of the present invention. Referring to FI1G. 1, the
organic light emitting display apparatus includes a substrate
110 having a display area 100. The substrate 110 may be
formed of various suitable materials, such as a glass material,
a metallic material, a plastic material, etc. A first thin film
transistor (TFT) is disposed in the display area 100 of the
substrate 110. Besides the first TFT, an organic light emitting
device may be disposed in the display area 100. An electrode
power supply line 190 is disposed outside the display area 100
of the substrate 110. A first insulating layer 181 is disposed to
cover the first TFT so as to protect the first TFT. The first
insulating layer 181 has a first open portion 181a through
which a portion or a whole top surface of the electrode power
supply line 190 is exposed. A second insulating layer 182 is
disposed on the first insulating layer 181. The second insu-
lating layer 182 has a second open portion 182a through
which the first open portion 181a of the first insulating layer
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181 is exposed, and the second insulating layer 182 does not
contact the electrode power supply line 190.

As such, in the organic light emitting display apparatus of
the present embodiment having the above-described struc-
ture, the second insulating layer 182 does not contact the
electrode power supply line 190.

FIG. 2 is a schematic cross-sectional view of a portion of an
organic light emitting display apparatus according to a com-
parative example. In the case of the organic light emitting
display apparatus of FIG. 2, portion A of a second insulating
layer 182 contacts an electrode power supply line 190.

The electrode power supply line 190 may be simulta-
neously (or currently) formed when source and/or drain elec-
trodes 170 and/or a gate electrode 150 of a first TFT is formed.
For example, in FIGS. 1 and 2, the electrode power supply
line 190 is formed when the source and/or drain electrodes
170 of the first TFT are formed and thus is disposed on an
interlayer insulating layer 160. The interlayer insulting layer
160 is formed on a buffer layer 120 and a gate insulating layer
140. The electrode power supply line 190 may be formed ofa
material that substantially reacts with an organic material
such as copper, silver, or aluminum.

The electrode power supply line 190 shown in FIG. 1 is
exposed through the first insulating layer 181, but does not
contact the second insulating layer 182. However, the elec-
trode power supply line 190 of FIG. 2, exposed by the first
insulating layer 181, contacts the second insulating layer 182.
The first insulating layer 181 operates as a passivation layer,
which protects the first TFT under the first insulating layer
181 and is formed of an inorganic material such as silicon
oxide, silicon nitride, or silicon oxynitride. The second insu-
lating layer 182 operates as a planarizing layer, which pla-
narizes or substantially planarizes a top surface of the first
insulating layer 181. This planarizing layeris utilized because
the top surface of the first insulating layer 181 has undulation
due to elements such as TFT disposed below the first insulat-
ing layer 181. The second insulating layer 182 is formed of an
organic material, e.g., acryl, benzocyclobutene (BCB), pho-
toacryl, or the like.

In the organic light emitting display apparatus as shown in
FIG. 2, as stated before, portion A of the second insulating
layer 182, formed of an organic material, contacts the elec-
trode power supply line 190. Thus, the electrode power sup-
ply line 190 reacts with an organic component of the second
insulating layer 182 and thus is damaged. As a result, IR drop
may occur and/or electrical signal may not be transmitted (or
notbeproperly transmitted) due to an increase in resistance in
the electrode power supply line 190. For example, if the
electrode power supply line 190 is formed of copper and the
second insulating layer 182 is formed of acryl, the copper of
the electrode power supply line 190 and the acryl of the
second insulating layer 182 react with each other during
pre-baking and curing of the second insulating layer 182. As
a result of the reaction, the copper surface of the electrode
power supply line 190 is degenerated. The degeneration may
be a degeneration of a copper oxide layer caused by oxygen
included in acryl. Thus, the IR drop may occur and/or elec-
trical signal may not be transmitted (or be transmitted
improperly) due to the increase in the resistance in the elec-
trode power supply line 190.

In contrast, in the case of the organic light emitting display
apparatus of the present embodiment shown in FIG. 1, the
first insulating layer 181 has the first open portion 181a
through which the portion or the whole top surface of the
electrode power supply line 190 is exposed. Also, the second
insulating layer 182 has the second open portion 1824
through which the first open portion 181a of the first insulat-
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ing layer 181, when the second insulating layer 182 is dis-
posed on the first insulating layer 181, is exposed, so that the
second insulating layer 182 does not contact the electrode
power supply line 190. Thus, the organic light emitting dis-
play apparatus of the present embodiment can effectively
prevent (or protect) the electrode power supply line 190 from
reacting with the organic material of the second insulating
layer 182, so as to not be damaged.

As shown in FIG. 1, the first open portion 181a of the first
insulating layer 181 and a portion of the top surface of the first
insulating layer 181 around the first open portion 181a are
exposed through the second insulating layer 182. However,
the present invention is not limited thereto. In other words, in
an organic light emitting display apparatus of according to
another embodiment of the present invention, as shown in
FIG. 3, first and second insulating layers 181 and 182 may be
formed. Then, openings in the first and second insulating
layers 181 and 182 may be created by removing portions of
the first and second insulating layers 181 and 182 so as to
expose an electrode power supply line 190. As a result, a first
open portion 181a of the first insulating layer 181 may coin-
cide with a second open portion 182a of the second insulating
layer 182 such that the first open portion 181a of the first
insulating layer 181 is flush with the second open portion
1824 of the second insulating layer 182, and thus, a portion
(or surface) of the first insulating layer 181 may be exposed.
In the present embodiment, the second insulating layer 182
has the second open portion 1824 through which the first end
open portion 181a of the first insulating layer 181 is exposed
and thus does not contact the electrode power supply line 190.

FIG. 4isa schematic cross-sectional view of a portion of an
organic light emitting display apparatus according to another
embodiment of the present invention. Referring to FI1G. 4, the
organic light emitting display apparatus includes a first sub-
strate 300 and a second substrate 110 having a display area
100. The second substrate (or the substrate) 110 may be
formed of various suitable materials, such as a glass material,
ametallic material, a plastic material, etc. A first TFT1 and an
organic light emitting device 200 are disposed in the display
area 100 of the substrate 110. An electrode power supply line
190 is disposed outside the display area 100 of the substrate
110. A first insulating layer 181 is disposed to cover the first
TFT1 so as to protect the first TET1. The first insulating layer
181 has a first open portion 181a through which a portion or
a whole top surface of the electrode power supply line 190 is
exposed. A second insulating layer 182 is disposed on the first
insulating layer 181. The second insulating layer 182 has a
second open portion 182a through which the first open por-
tion 181« of the first insulating layer 181 is exposed, and the
second insulating layer 182 does not contact the electrode
power supply line 190.

The organic light emitting display apparatus of FIG. 4 will
now be described in more detail.

The substrate 110 includes at least one TFT. That is, the
TFT may be the first TFT1 disposed in the display area 100 as
shown in FIG. 4 or may be a second TFT?2 disposed outside
the display area 100. Also, the electrode power supply line
190 is disposed outside the display area 100 of the substrate
110.

Structures of elements of an organic light emitting device
200 and others will now be described in more detail.

A buffer layer 120 disposing on the substrate 110 can be
formed of SiO, or the like. Next, a semiconductor layer 130 is
formed on the buffer layer 120, and the semiconductor layer
130 may be formed of amorphous silicon, polycrystalline
silicon, or an organic semiconductor material. Although not
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shown, the semiconductor layer 130 may include source and
drain areas doped with a dopant, and a channel area.

A gate electrode 150 is formed on the semiconductor layer
130, through which source and/or drain electrodes 170 elec-
trically communicate with each other according to a signal
applied to the gate electrode 150. The gate electrode 150 may
be formed of a material, such as MoW, Ag, Cu, Al, or the like,
in taking consideration of various suitable factors, such as
adherence to an adjacent layer, planarizing and machining of
a surface of a layer stacked on the gate electrode 150, etc. In
the present embodiment, a gate insulating layer 140 is formed
of Si0, and is interposed between the semiconductor layer
130 and the gate electrode 150 in order to secure (or provide)
insulation between the semiconductor layer 130 and the gate
electrode 150.

An interlayer insulating layer 160 is formed on the gate
electrode 150 and may be formed of a material such as silicon
oxide, silicon nitride, or the like as a single layer or a multi-
layer. The source and/or drain electrodes 170 are formed on
the interlayer insulating layer 160. The source and/or drain
electrodes 170 are respectively and electrically connected to
the semiconductor layer 130 through contact holes which are
formed in the interlayer insulating layer 160 and the gate
insulating layer 140. The source and/or drain electrodes 170
may be formed of a material such as MoW, Ag, Cu, Al, or the
like based on a desired conductivity, for example.

The electrode power supply line 190 is disposed outside the
display area 100. In FIG. 4, the electrode power supply line
190 is disposed on the interlayer insulating layer 160 on
which the source and/or drain electrodes 170 of the first TEFT
are disposed. Alternatively, the electrode power supply line
190 may be simultaneously (or concurrently) formed together
with the source and/or drain electrodes 170 of the first TFT1.
However, the present invention is not limited thereto. For
example, the electrode power supply line 190 may be formed
on a layer on which the gate electrode 150 of the first TFT1 is
formed or may be formed independently and separately from
the electrodes of the first TFT1. In one embodiment, the
electrode power supply line 190 is formed on the interlayer
insulating layer 160 on which the source and/or drain elec-
trodes 170 are disposed. The electrode power supply line 190
may be formed of various suitable materials having low resis-
tivity and high conductivity that can supply electrical signals
to a counter electrode 230 of the organic light emitting device
200. Hence, the material of the electrode power supply line
190 may be copper, silver, aluminum, or the like. However,
the present invention is not thereby limited, and the electrode
power supply line may be composed of other suitable mate-
rials. The material of the electrode power supply line 190
substantially reacts with an organic material of the second
insulating layer 182.

The firstinsulating layer 181 is formed above the first TFT1
to operate as a passivation layer so as to protect the first TFT1.
The first insulating layer 181 may be formed of various suit-
able materials, e.g., an inorganic material, such as silicon
oxide, silicon nitride, or silicon oxynitride that can provide
adequate protection to the first TFT1. As shown in FI1G. 4, the
first insulating layer 181 is formed as a single layer. However,
the first insulating layer 181 may be formed as a multilayer.
The first insulating layer 181 has the first open portion 1814
s0 as to expose a portion or a whole top surface of the elec-
trode power supply line 190. In FIG. 4, the first insulating
layer 181 covers both sides of the electrode power supply line
190.

The second insulating layer 182 is formed as the planariz-
ing layer on the first insulating layer 181. In other words, the
second insulating layer 182 has a planarized or substantially
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planarized top surface and a relatively curved lower portion.
The second insulating layer 182 may be formed of an organic
material, e.g., acryl, BCB, photoacryl, or the like. The second
insulating laver 182 is shown as a single layer in FIG. 4;
however, it may be a multilayer. The second insulating layer
182 has the second open portion 1824 through which the first
open portion 181a of the first insulating layer 181 is exposed.
As a result, the second insulating layer 182 does not contact
the electrode power supply line 190 as shown in FIG. 4.

The organic light emitting device 200 is disposed on the
second insulating layer 182 and includes a pixel electrode
210, a counter electrode 230, and an intermediate layer 220
interposed between the pixel electrode 210 and the counter
electrode 230. The organic light emitting device 200 will now
be described in more detail.

In the display area 100, openings are formed in the first and
second insulating layers 181 and 182 to expose at least one of
the source and/or drain electrodes 170 of the first TET1. The
pixel electrode 210 is disposed on the second insulating layer
182 and thus contacts at least one of the source and/or drain
electrodes 170 through the openings so as to be electrically
connected to the first TFT1. The pixel electrode 210 may be a
transparent electrode or a reflective electrode. If the pixel
electrode 210 is a transparent electrode, the pixel electrode
210 may be formed of ITO, IZ0, ZnO, or In,0,. If the pixel
electrode 210 is a reflective electrode, the pixel electrode 210
may include a reflective layer formed of Ag, Mg, Al, Pt, Pd,
Au, Ni, Nd, Ir, Cr, or acombination thereof and a layer formed
of ITO, 170, Zn0O, or In,O5. However, the present invention
is not limited thereto, and the pixel electrode 210 may be
formed of various suitable materials and have a single layer
structure or a multilayer structure.

A third insulating layer 183 is disposed on the second
insulating layer 182. The third insulating layer 183 operates
as a pixel defining layer, i.¢., has an opening corresponding to
each sub-pixel, i.e., an opening exposing a central portion or
a whole portion of the pixel electrode 210 so as to define
pixels. As shown in FIG. 4, the third insulating layer 183
increases a distance between an end of the pixel electrode 210
and the counter electrode 230 so as to prevent (or protect
from) an arc, etc. from occurring at the end of the pixel
electrode 210. The third insulating layer 183 is disposed on
the second insulating layer 182, and may be disposed outside
the display area 100 as shown in FIG. 4. The third insulating
layer 183 has a third open portion 1834 through which the first
open portion 181a of the first insulating layer 181 is exposed.
As aresult, the third insulating layer 183 does not contact the
electrode power supply line 190 as shown in FIG. 4. The third
insulating layer 183 may be formed of an organic material,
such as polyimide, for example.

The intermediate layer 220 of the organic light emitting
device 200 may be formed of a low or high molecular weight
material. If the intermediate layer 220 is formed of the low
molecular material, a hole injection layer (HIL), a hole trans-
port layer (HTL), an emission layer (EML), an electron trans-
port layer (ETL), an electron injection layer (EIL), etc. may
be stacked into a single structure or a compound structure to
form the intermediate layer 220. Alternatively, the interme-
diate layer 220 may be formed of an organic material such as
copper phthalocyanine (CuPc), N,N'-Di(naphthalene-1-yl)-
N,N'-diphenyl-benzidine (NPB), tris-8-hydroxyquinoline
aluminum (Alg3), or the like. These layers may be formed
using a vacuum deposition method.

If the intermediate layer 220 is formed of the high molecu-
lar material, the intermediate layer 220 may have a structure
inwhichan HTL and an EML are stacked. Here, the HTL may
be formed of PEDOT, and the EML may be formed of Poly-
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Phenylenevinylene (PPV)-family and Polyfluorene-family
high molecular materials using a screen printing method, an
inkjet printing method, orthe like. The intermediate layer 220
is not limited thereto, and thus, may have vatious suitable
structures.

The counter electrode 230 may be disposed in the display
area 100 to cover the display area 100 as shown in FIG. 4. The
counter electrode 230 contacts the electrode power supply
line 190 disposed outside the display area 100 to receive an
electrical signal from the electrode power supply line 190.
The counter electrode 230 may be a transparent or reflective
electrode. If the counter electrode 230 is a transparent elec-
trode, the counter electrode 230 may include a layer formed
of metal having a low work function, i.e., Li, Ca, LiF/Ca,
LiF/Al, Al, Ag, Mg, or a combination of Li, Ca, LiF/Ca,
LiF/Al, Al, Ag, and Mg, and a transparent conductive layer
formed of ITO, 170, ZnO, or In,0,. If the counter electrode
2301s a reflective electrode, the counter electrode 230 may be
formed of Li, Ca, LiF/Ca, LiF/Al, Al, Ag, Mg, or a combina-
tion of Li, Ca, LiF/Ca, LiF/Al, Al, Ag, and Mg. However, the
counter electrode 230 is not limited to these structures and
materials, and thus, may be modified into various suitable
forms.

In an organic light emitting display apparatus shown in
FIG. 5A, portion A of a second insulating layer 182, formed
of an organic material, contacts an electrode power supply
line 190. In a organic light emitting display apparatus shown
in FIG. 5B, a second insulating layer 182, formed of an
organic material, and portion B of a third insulating layer 183,
formed of an organic material, both contact an electrode
power supply line 190. Thus, the electrode power supply line
190 may react with one or more organic components of the
second and/or third insulating layer 182 or 183 and thus be
damaged. As a result, IR drop may occur and/or electrical
signals may not be transmitted (or be transmitted improperly)
due to an increase in resistance in the electrode power supply
line 190.

However, in the case of the organic light emitting display
apparatus of the present embodiment shown in FIG. 4, the
first insulating layer 181 has the first open portion 181a
through which the portion or the whole top surface of the
electrode power supply line 190 is exposed. Also, the second
insulating layer 182 has the second open portion 182a
through which the first open portion 181a of the first insulat-
ing layer 181, when the second insulating layer 182 is dis-
posedon the first insulating layer 181, is exposed. As a result,
the second insulating layer 182 does not contact the electrode
power supply line 190 to cause damage to the electrode power
supply line 190. In addition, the third insulating layer 183 has
the third open portion 183a through which the first open
portion 181a of the first insulating layer 181 is exposed, so as
to not contact the electrode power supply line 190. In other
words, the first insulating layer 181 is formed as the passiva-
tion layer of an inorganic material having a low reaction with
the electrode power supply line 190 and prevents (or protects)
the second and third insulating layers 182 and 183 from
contacting the electrode power supply line 190. Thus, in the
organic light emitting display apparatus of the present
embodiment, the electrode power supply line 190 can be
prevented (or protected) from reacting with the organic mate-
rial(s) of the second and third insulating layers 182 and 183,
so as to not be damaged, and thus, not require a great change
in the manufacturing process of the organic light emitting
display apparatus.

FIG. 6 is a schematic cross-sectional view of a portion of an
organic light emitting display apparatus according to another
embodiment of the present invention. Referring to FI1G. 6, the

10

15

20

25

30

35

40

45

50

55

60

65

10

organic light emitting display apparatus of the present
embodiment is different from that of FIG. 4 in terms of a
correlation between second and third insulating layers 182
and 183.

In the case of the organic light emitting display apparatus
of FIG. 4, the third open portion 183« of the third insulating
layer 183 exposes the second open portion 1824 of the second
insulating layer 182. However, in the case of the organic light
emitting display apparatus of the present embodiment, a sec-
ond open portion 182a of the second insulating layer 182 is
covered with the third insulating layer 183. In this case also,
a third open portion 1834 of the third insulating layer 183 is
disposed to expose a first open portion 181a of a first insulat-
ing layer 181. Thus, the second and third insulating layers 182
and 183 do not contact an electrode power supply line 190. In
other words, the first insulating layer 181 is formed as a
passivation layer of an inorganic material having low reaction
with the electrode power supply line 190 so as to prevent (or
protect) the second and third insulating layers 182 and 183
from contacting the electrode power supply line 190. Thus, in
the organic light emitting display apparatus of the present
embodiment, the electrode power supply line 190 can be
effectively prevented from reacting with the organic materials
of the second and third insulating layers 182 and 183, so as to
not be damaged, and thus, not require a great change in the
manufacturing process of the organic light emitting display
apparatus.

FIG. 7isa schematic cross-sectional view of a portion of an
organic light emitting display apparatus according to another
embodiment of the present invention. The organic light emit-
ting display apparatus of the present embodiment is different
from that of FIG. 6 in terms of a structure of a first insulating
layer 181, a position relationship between the first insulating
layer 181 and a third insulating layer 183, and an addition of
an auxiliary conductive layer 192.

As shown in F1G. 7, in the case of the organic light emitting
display apparatus of the present embodiment, the first insu-
lating layer 181 includes multiple first open portions 181a
and 1815. A second insulating layer 182 has a second open
portion 1824 through which the open portions 181a and 1815
ofthe first insulating layer 181, as in the organic light emitting
display apparatus of F1G. 6, are exposed. The third insulating
layer 183 is a pixel defining layer and has a third open portion
1834, and the third insulating layer 183 covers the first open
portions 1815 of the first insulating layer 181, but it exposes
the first open portion 181« of the first insulating layer 181. In
other words, the third insulating layer 183 is disposed to cover
portions of an electrode power supply line 190 that is exposed
through the first open portions 1814 of the first insulating
layer 181. In the present embodiment, the auxiliary conduc-
tive layer 192 is interposed between the electrode power
supply line 190 and the third insulating layer 183. In other
words, the auxiliary conductive layer 192 is interposed
between the electrode supply line 190 exposed through the
first open portions 1815 of the first insulating layer 181 and
the third insulating layer 183, so that the third insulating layer
183 does not contact the electrode power supply line 190.
According to the structure of the present embodiment, the
electrode power supply line 190 does not contact the second
and third insulating layers 182 and 183 that may be formed of
organic materials. As a result, the electrode power supply line
190 can be prevented (or protected) from reacting with the
organic materials of the second and third insulating layers 182
and 183, so as to not be damaged.

The auxiliary conductive layer 192 contacts portions of the
electrode power supply line 190 exposed through the first
open portion 1815 of the first insulating layer 181 so as to
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prevent (or reduce) IR drop from occurring due to a resistance
in the electrode power supply line 190. The auxiliary conduc-
tive layer 192 may be simultaneously (or concurrently)
formed when a pixel electrode 210 of an organic light emit-
ting device 200 is formed in a display area 100, wherein the
auxiliary conductive layer 192 may be formed of the same (or
substantially the same) material as that of which the pixel
electrode 210 is formed. Thus, the above-described effects
can be obtained without a great change in the manufacturing
process of the organic light emitting display apparatus.

FIG. 8 is a schematic cross-sectional view of a portion of an
organic light emitting display apparatus according to another
exemplary embodiment of the present invention.

The organic light emitting display apparatus of the exem-
plary embodiment is different from that of FIG. 6 in terms of
structural arrangement between first and third insulating lay-
ers 181 and 183. In addition, there is an auxiliary conductive
layer 192.

As in the organic light emitting display apparatus of FIG. 6,
in the organic light emitting display apparatus of the present
embodiment, a second insulating layer 182 has a second open
portion 1824 through which a first open portion 181a of the
first insulating layer 181 is exposed. However, in the organic
light emitting display apparatus of the present embodiment,
the third insulating layer 183 is a pixel defining layer and
disposed to cover an electrode power supply line 190 exposed
through the first insulating layer 181. However, the auxiliary
conductive layer 192 is interposed between the electrode
power supply line 190 and the third insulating layer 183, so
that the third insulating layer 183 does not contact the elec-
trode power supply line 190. In other words, the auxiliary
conductive layer 192 is interposed between the electrode
power supply line 190 exposed through the first and second
insulating layers 181 and 182 and the third insulating layer
183, so that the third insulating layer 183 does not contact the
electrode power supply line 190. In the case of the organic
light emitting display apparatus having the above-described
structure, the electrode power supply line 190 does not con-
tact the second and third insulating layers 182 and 183 that
may be formed of organic materials. Thus, the electrode
power supply line 190 can be prevented (or protected) from
reacting with the organic materials of the second and third
insulating layers 182 and 183, so as to not be damaged.

The auxiliary conductive layer 192 contacts a portion of the
electrode power supply line 190 exposed through the first and
second insulating layers 181 and 182 so as to prevent IR drop
from occurring due to a resistance in the electrode power
supply line 190. The auxiliary conductive layer 192 may be
simultaneously (or currently) formed when a pixel electrode
210 of an organic light emitting device 200 is formed in a
display area 100, wherein the auxiliary conductive layer 192
may be formed of the same (or substantially the same) mate-
rial as that of which the pixel electrode 210 is formed. Thus,
the above-described effects can be obtained without a great
change in the manufacturing process of the organic light
emitting display apparatus. The third insulating layer 183 has
a third open portion 183a through which a portion of the
auxiliary conductive layer 192 is exposed. Thus, a counter
electrode 230 is electrically connected to the auxiliary con-
ductive layer 192 through the third open portion 183a. As a
result, the counter electrode 230 is electrically connected to
the electrode power supply line 190 through the auxiliary
conductive layer 192 to receive an electrical signal from the
electrode power supply line 190.

FIG. 9 is a schematic cross-sectional view of a portion of an
organic light emitting display apparatus according to another
embodiment of the present invention.
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The organic light emitting display apparatus of the present
embodiment is different from that of FIG. 4 in terms of
insulating layers. In other words, in the case of the organic
light emitting display apparatus of the present embodiment, a
firstinsulating layer 181 operates as a passivation layer which
protects a first TFT1 and as a planar layer of which the top
surface is largely planar, although elements such as TFT are
disposed under the first insulating layer 181. The first insu-
lating layer 181 has an first open portion 181« through which
aportion or a whole top surface of an electrode power supply
line 190 is exposed. The first insulating layer 181 is formed of
an insulating inorganic material, such as silicon oxide, silicon
nitride, silicon oxynitride, or the like, so that the electrode
power supply line 190 is not damaged when in contact with
the first insulating layer 181. In the case of the organic light
emitting display apparatus of the present embodiment, a sec-
ond insulating layer 182 operates as a pixel defining layer. In
this case, the second insulating layer 182 may be formed of an
organic material, such as polyimide for example. The second
insulating layer 182 has a second open portion 182a that
expose the first open portion 181a of the first insulating layer
181 and thus does not contact the electrode power supply line
190. A counter electrode 230 of an organic light emitting
device 200 contacts the electrode power supply line 190
exposed through the first open portion 181a of the first insu-
lating layer 181 and the second open portion 182a of the
second insulating layer 182, so as to receive one or more
electrical signals from the electrode power supply line 190.

Even if the first insulating layer 181 operates as the passi-
vation layer and the planar layer, and the second insulating
layer 182 operates as the pixel defining layer, the second
insulating layer 182 may be formed of an organic material and
still does not contact the electrode power supply line 190.
Thus, the electrode power supply line 190 can be prevented
(or protected) from reacting with the organic material of the
second insulating layer 182, so as to not be damaged.

FIG. 10 is a schematic cross-sectional view of a portion of
an organic light emitting display apparatus according to
another embodiment of the present invention.

The organic light emitting display apparatus of the present
embodiment is different from that of FIG. 7 in terms of
insulating layers. In other words, in the case of the organic
light emitting display apparatus of the present embodiment, a
firstinsulating layer 181 operates as a passivation layer which
protects a first TFT and as a planar layer, which has a planar
or a substantially planar surface even though there are ele-
ments, such as TFT, that are disposed under the first insulating
layer 181. The first insulating layer 181 has a plurality of first
open portions 181a and 1815 which expose a portion or a
whole top surface of an electrode power supply line 190. The
first insulating layer 181 is formed of an insulating inorganic
material such as silicon oxide, silicon nitride, silicon oxyni-
tride, or the like, so that the electrode power supply line 190
is not damaged when in contact with the first insulating layer
181. In the case of the organic light emitting display apparatus
of the present embodiment, a second insulating layer 182
operates as a pixel defining layer. In this case, the second
insulating layer 182 may be formed of an organic material,
such as polyimide, for example. The second insulating layer
182 is disposed to cover a portion of the electrode power
supply line 190 exposed through the first open portions 1815
of the first insulating layer 181. Here, an auxiliary conductive
layer 192 is interposed between the electrode power supply
line 190, exposed through the first open portions 1815 of the
first insulating layer 181, and the second insulating layer 182,
so that the second insulating layer 182 does not contact the
electrode power supply line 190. A counter electrode 230
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contacts a portion of the electrode power supply line 190
exposed through the first open portions 181e of the first
insulating layer 181 and a second open portions 182a of the
second insulating layer 182 so as to receive electrical signals
from the electrode power supply line 190.

Even if the first insulating layer 181 operates as the passi-
vation layer and the planar layer, and the second insulating
layer 182 is the pixel defining layer, the second insulating
layer 182 may be formed of an organic material and does not
contact the electrode power supply line 190. Thus, the elec-
trode power supply line 190 can be prevented (or protected)
from reacting with the organic material of the second insu-
lating layer 182, so as to not be damaged.

In the above-described structure, the auxiliary conductive
layer 192 contacts the portion of the electrode power supply
line 190 exposed through the first open portion 1815 of the
first insulating layer 181 so as to prevent (or reduce) IR drop
from occurring due to a resistance in the electrode power
supply line 190. The auxiliary conductive layer 192 may be
simultaneously (or concurrently) formed when a pixel elec-
trode 210 is formed in a display area 100, wherein the auxil-
iary conductive layer 192 is formed of the same (or substan-
tially the same) material as that of which the pixel electrode
210 is formed. Thus, the above-described effects can be
obtained without a great change in the manufacturing process
of the organic light emitting display apparatus.

As described in the present embodiment of FIG. 10, the
first insulating layer 181 operates as the passivation layer that
protects the first TFT1 and as the planar layer, which has a
planar or a substantially planar surface even though there are
elements such as TFT disposed under the first insulating layer
181. However, the present invention may also be applied to a
case where the top surface of the first insulating layer 181 is
not planar.

FIG. 11 is a schematic cross-sectional view of a portion of
an organic light emitting display apparatus according to
another embodiment of the present invention.

The organic light emitting display apparatus of the present
embodiment is different from that of FIG. 8 in terms of the
insulating layers. In other words, in the case of the organic
light emitting display apparatus of the present embodiment, a
first insulating layer 181 operates as a passivation layer which
protects a first TFT1 and as a planar layer, which has a planar
or a substantially planar top surface even though there are
elements such as TFT disposed under the first insulating layer
181. The first insulating layer 181 has a first open portion
181a through which a portion or a whole top surface of an
electrode power supply line 190 is exposed. The first insulat-
ing layer 181 is also formed of an insulating inorganic mate-
rial such as silicon oxide, silicon nitride, silicon oxynitride, or
the like, so that the electrode power supply line 190 is not
damaged when in contact with the first insulating layer 181.
In the case of the organic light emitting display apparatus of
the present embodiment, a second insulating layer 182 oper-
ates as a pixel defining layer. In this case, the second insulat-
ing layer 182 may be formed of an organic material, such as
polyimide, for example. The second insulating layer 182 is
disposed to cover the electrode power supply line 190
exposed through the first insulating layer 181. However, an
auxiliary conductive layer 192 is interposed between the elec-
trode power supply line 190 and the second insulating layer
182. In other words, the auxiliary conductive layer 192 is
interposed between the electrode power supply line 190
exposed through the first insulating layer 181 and the second
insulating layer 182, so that the second insulating layer 182
does not contact the electrode power supply line 190. In the
case of the organic light emitting display apparatus of the
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present embodiment having the above-described structure,
the electrode power supply line 190 does not contact the
second insulating layer 182 that may be formed of an organic
material. The electrode power supply line 190 can be pre-
vented (or protected) from reacting with the organic material
of the second insulating layer 182, so as to not be damaged.

The auxiliary conductive layer 192 contacts a portion of the
electrode power supply line 190 exposed through the first
insulating layer 181 so as to prevent (or reduce) IR drop from
occurring due to a resistance in the electrode power supply
line 190. The auxiliary conductive layer 192 may be simul-
taneously (or concurrently) formed when a pixel electrode
210 of an organic light emitting device 200 is formed in a
display area 100, wherein the auxiliary conductive layer 192
may be formed of the same (or substantially the same) mate-
rial as that of which the pixel electrode 210 is formed. Thus,
the above-described effects can be obtained without a great
change in the manufacturing process of the organic light
emitting display apparatus. The second insulating layer 182
has a second open portion 182a through which a portion of the
auxiliary conductive layer 192 is exposed. Thus, a counter
electrode 230 of the organic light emitting device 200 can be
electrically connected to the auxiliary conductive layer 192
through the second open portion 182a of the second insulat-
ing layer 182. As a result, the counter electrode 230 is elec-
trically connected to the electrode power supply line 190
through the auxiliary conductive layer 192 so as to receive
one or more electrical signals from the electrode power sup-
ply line 190.

As has been described in the present embodiment of FIG.
11, the first insulating layer 181 operates as the passivation
layer which protects the first TFT1 and as the planar layer,
which has a planar or substantially planar top surface, even
though there are elements such as TFT disposed under the
first insulating layer 181. However, the present invention may
be applied to a case where the top surface of the first insulating
layer 181 is not planar.

According to various exemplary embodiments, there is
provided, an organic light emitting display apparatus that is
capable of preventing (or reducing) damage to an electrode
power supply line and at the same time can be easily manu-
factured.

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed embodiments, but,
on the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims, and equivalents thereof.

What is claimed is:

1. An organic light emitting display apparatus comprising:

a substrate comprising a display area;

a thin film transistor (TFT) in the display area;

an electrode power supply line outside the display area;

a first insulating layer covering the TFT and having a first
open portion through which at least a portion of the
electrode power supply line is exposed;

a second insulating layer on the first insulating layer and
having a second open portion through which the first
open portion and a top surface of the firstinsulating layer
are exposed so that the second insulating layer does not
contact the electrode power supply line; and

a pixel electrode in the display area and on the second
insulating layer, the pixel electrode being electrically
connected to the TFT

wherein the first insulating layer and the second insulating
layer are on the same side of the pixel electrode.

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

wherein the first insulating layer is a passivation layer.
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3. The organic light emitting display apparatus of claim 1,
wherein the second insulating layer is a planar layer having a
substantially planar top surface, and is disposed over the TFT.

4. The organic light emitting display apparatus of claim 1,
wherein the second insulating layer comprises an organic
material.

5. The organic light emitting display apparatus of claim 1,
wherein the second insulating layer comprises a material
selected from the group consisting of acryl, BCB (benzocy-
clobutene), photoacryl, and combinations thereof.

6. The organic light emitting display apparatus of claim 1,
wherein the first insulating layer comprises an inorganic
material.

7. The organic light emitting display apparatus of claim 6,
wherein the first insulating layer comprises a material
selected from the group consisting of silicon nitride, silicon
oxide, silicon oxynitride, and combinations thereof.

8. The organic light emitting display apparatus of claim 1,
wherein the electrode power supply line comprises a material
that substantially reacts with an organic material.

9. The organic light emitting display apparatus of claim 1,
wherein the electrode power supply line comprises a material
selected from the group consisting of copper, silver, alumi-
num, and combinations thereof.

10. The organic light emitting display apparatus of claim 1,
wherein the TFT comprises a source electrode, a drain elec-
trode, and a gate electrode, wherein the electrode power sup-
ply lineis formed of the same material as that of which at least
one of the source electrode, the drain electrode, or the gate
electrode is formed, wherein the electrode power supply line
is formed on the same layer on which the at least one of the
source electrode, the drain electrode, or the gate electrode is
formed.

11. The organic light emitting display apparatus of claim 1,
further comprising a counter electrode contacting the elec-
trode power supply line and disposed above the display area.

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

a substrate comprising a display area;

a thin film transistor (TFT) in the display area;

an electrode power supply line outside the display area

a first insulating layer covering the TFT and having a first
open portion through which at least a portion of the
electrode power supply line is exposed,

a second insulating layer on the first insulating layer and
having a second open portion through which the first
open portion and a top surface of the firstinsulating layer
are exposed so that the second insulating layer does not
contact the electrode power supply line;

a pixel electrode in the display area and on the second
insulating layer, the pixel electrode being electrically
connected to the TFT; and

a third insulating layer on the second insulating layer, the
third insulating layer having a third open portion
through which the first open portion of the first insulat-
ing layer is exposed, so that the third insulating layer
does not contact the electrode power supply line, and
through which a portion or a whole top surface of the
pixel electrode is exposed.

13. The organic light emitting display apparatus of claim
12, wherein the third insulating layer comprises an organic
material.

14. The organic light emitting display apparatus of claim
12, wherein the third insulating layer comprises polyimide.

15. An organic light emitting display apparatus compris-
ing:

a substrate comprising a display area;

a thin film transistor (TFT) in the display area;

an electrode power supply line outside the display area;
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a first insulating layer covering the TFT and having a
plurality of first open portions through which at least a
portion of the electrode power supply line is exposed,

a second insulating layer on the first insulating layer and
having a second open portion through which at least one
of the first open portions and a top surface of the first
insulating layer are exposed so that the second insulating
layer does not contact the electrode power supply line;
and

a pixel electrode in the display area and on the second
insulating layer, the pixel electrode being electrically
connected to the TFT,

wherein the organic light emitting display apparatus fur-
ther comprises:

a third insulating layer disposed to cover the electrode
power supply line exposed through the at least one of
the first open portions of the first insulating layer, the
third insulating layer having a third open portion
through which at least a portion of the pixel electrode
is exposed; and

an auxiliary conductive layer between the electrode
power supply line, exposed through the at least one of
the first open portions of the first insulating layer, and
the third insulating layer, so that the third insulating
layer does not contact the electrode power supply line.

16. The organic light emitting display apparatus of claim

15, wherein the auxiliary conductive layer comprises the
same material as that of which the pixel electrode is formed.

17. An organic light emitting display apparatus compris-

ing:

a substrate comprising a display area;

a thin film transistor (TFT) in the display area;

an electrode power supply line outside the display area;

a first insulating layer covering the TFT and having a first
open portion through which at least a portion of the
electrode power supply line is exposed,

a second insulating layer on the first insulating layer and
having a second open portion through which the first
open portion and a top surface of the firstinsulating layer
are exposed so that the second insulating layer does not
contact the electrode power supply line;

a pixel electrode in the display area and on the second
insulating layer, the pixel electrode being electrically
connected to the TFT;

athird insulating layer covering the electrode power supply
line exposed through the first insulating layer, the third
insulating layer having a third open portion through
which at least a portion of the pixel electrode is exposed,
and

an auxiliary conductive layer between the electrode power
supply line, exposed through the first insulating layer,
and the third insulating layer, so that the third insulating
layer does not contact the electrode power supply line.

18. The organic light emitting display apparatus of claim

17, wherein the auxiliary conductive layer comprises the
same material as the pixel electrode.

19. An organic light emitting display apparatus compris-

ing:

a substrate comprising a display area;

a thin film transistor (TFT) in the display area;

an electrode power supply line outside the display area;

a first insulating layer covering the TFT and having a
plurality of first open portions through which at least a
portion of the electrode power supply line is exposed,

a pixel electrode in the display area and on the first insu-
lating layer, the pixel electrode being electrically con-
nected to the TFT,
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a second insulating layer covering the electrode power
supply line exposed through at least one of the first open
portions of the first insulating layer, the second insulat-
ing layer having a plurality of second open portions
through which at least a portion of the pixel electrode
and a portion of the electrode power supply line are
exposed; and

an auxiliary conductive layer outside the display area and
between the electrode power supply line, exposed
through the at least one of the first open portions of the
first insulating layer, and the second insulating layer, so
that the second insulating layer does not contact the
electrode power supply line.

20. The organic light emitting display apparatus of claim
19, wherein the auxiliary conductive layer is formed of the
same material as that of which the pixel electrode is formed.

21. An organic light emitting display apparatus compris-
ing:

a substrate comprising a display area;

a thin film transistor (TFT) in the display area;

an electrode power supply line outside the display area;

18

a first insulating layer covering the TFT and having a first
open portion through which at least a portion of the
electrode power supply line is exposed;

a pixel electrode in the display area of the substrate and on
the first insulating layer, the pixel electrode being elec-
trically connected to the TFT;

athird insulating layer covering the electrode power supply
line exposed through the first insulating layer, the third
insulating layer having a plurality of third open portions
through which at least a portion of the pixel electrode
and a portion of the electrode power supply line are
exposed; and

an auxiliary conductive layer outside the display area and
between the electrode power supply line, exposed
through the first insulating layer, and the third insulating
layer, so that the third insulating layer does not contact
the electrode power supply line.

22. The organic light emitting display apparatus of claim

21, wherein the auxiliary conductive layer is formed of the
20 same material as that of which the pixel electrode is formed.
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