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ORGANIC LIGHT EMITTING DISPLAY

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 2008-87882, filed on Sep.
5, 2008, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] Field of the Invention

[0003] The present invention relates to an organic light
emitting display OLED. More particularly, the present inven-
tion relates to an OLED capable of improving the quality of
an image by using an auxiliary electrode.

[0004] Discussion of the Background

[0005] Recently, technologies related to devices for a dis-
play apparatus have become important. In this regard, an
OLED has been spotlighted as a display apparatus capable of
displaying natural colors.

[0006] The OLED includes a cathode, an anode, and an
organic light emitting layer formed between the cathode and
the anode. The organic light emitting layer is disposed
between a conductive electrode having a high work function
and a conductive electrode having a low work function to
generate light, so that an image is displayed. Generally, in the
OLED, the conductive electrode having the high work func-
tion is used as an anode, through which holes are injected into
the organic light emitting layer, and the conductive electrode
having the low work function is used as a cathode, through
which electrons are injected into the organic light emitting
layer.

[0007] One electrode of the OLED includes transparent
material, which rarely absorbs light in a wavelength band of
emitted light, to emit the light out of the OLED.

[0008] The principle of the OLED having the electrodes
described above is as follows. As the holes and electrons are
injected into the organic light emitting layer through the
anode and the cathode, respectively, excitons are generated in
the organic light emitting layer. When the holes and the elec-
trons combine, the excitons are emitted and decay with light
having a particular wavelength that is generated correspond-
ing to the differential energy between the lowest unoccupied
molecular orbital LUMO and the highest occupied molecular
orbital HOMO.

[0009] The cathode orthe anode, through which light form-
ing an image travels, is prepared as a transparent electrode.
[0010] However, when the transparent electrode is formed
on the entire surface of a display unit, the transparent elec-
trode should be thinly formed to increase light transmittance
and to protect the organic light emitting layer. Thus, resis-
tance on an entire surface of the transparent electrode may not
be uniform, so that a voltage drop may occur.

[0011] Additional auxiliary electrodes may be provided
outside each pixel to overcome the voltage drop. However, an
aperture ratio of the pixel may be reduced because additional
spaces are used for the auxiliary electrodes.

SUMMARY OF THE INVENTION

[0012] The present invention provides an OLED that may
improve the uniformity of an image and increase an aperture
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ratio of the display device by using an auxiliary electrode
simply formed without an additional photolithography pro-
cess.

[0013] Additional features of the invention will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention.

[0014] The present invention discloses an OLED that
includes a substrate and a plurality of pixels arranged on the
substrate. The pixel includes a plurality of subpixels sur-
rounded by a non-subpixel area. A first electrode is arranged
on each subpixel and an organic light emitting layer is
arranged on the first electrode. A part of the organic light
emitting layer extends to the non-subpixel area, thereby the
organic light emitting layer is arranged on a part of the non-
subpixel area. The non-subpixel area is divided into a first
area, where the organic light emitting layer is arranged, and a
second area, where the organic light emitting layer is not
arranged. A second electrode is arranged on the organic light
emitting layer. The second electrode covers an entire surface
of the substrate having the organic light emitting layer. An
auxiliary electrode is arranged in the second area of the non-
subpixel area and is connected to the second electrode. The
auxiliary electrode applies auxiliary voltage to the second
electrode.

[0015] The present invention also discloses an OLED that
includes a substrate and a plurality of pixels arranged on the
substrate. The pixel includes a plurality of subpixels sur-
rounded by a non-subpixel area. A first electrode is arranged
on each subpixel and an organic light emitting layer is
arranged on the first electrode. Each subpixel has rounded
vertices. A second electrode is arranged on the organic light
emitting layer and a part of the non-subpixel area. An auxil-
iary electrode is connected to the second electrode to apply an
auxiliary voltage to the second electrode, and the auxiliary
electrode is arranged in the non-subpixel area and between
vertices of the subpixels.

[0016] Itis to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with the
description serve to explain the principles of the invention.
[0018] FIG. 1 is an equivalent circuit diagram of one sub-
pixel of an OLED according to a first exemplary embodiment
of the present invention.

[0019] FIG. 2is aplan view showing one pixel of an OLED
according to a first exemplary embodiment of the present
invention.

[0020] FIG. 3 is a plan view showing one subpixel of the
pixel in FIG. 2.

[0021] FIG. 4 is a sectional view taken along line IV-IV'in
FIG. 3.

[0022] FIG. 5is aplan view showing one pixel of an OLED

according to a second exemplary embodiment of the present
invention.
[0023] FIG. 6is aplan view showing one pixel of an OLED
according to a third exemplary embodiment of the present
invention.
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[0024] FIG. 7 is a plan view showing one subpixel of an
OLED according to a fourth exemplary embodiment of the
present invention.

[0025] FIG. 8is a sectional view taken along line VIII-VIII'
in FIG. 7.
[0026] FIG. 9 is a sectional view showing one subpixel of a

pixel in an OLED according to a fifth exemplary embodiment
of the present invention.

DESCRIPTION OF THE ILLUSTRATED
EMBODIMENTS

[0027] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
embodiments of the invention are shown. This invention may,
however, be embodied in many different forms and should not
be construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure is thorough, and will fully convey the scope of the inven-
tion to those skilled in the art. In the drawings, the size and
relative sizes of layers and regions may be exaggerated for
clarity. Like reference numerals in the drawings denote like
elements.

[0028] It will be understood that when an element or layer
is referred to as being “on” or “connected to” another element
or layer, it can be directly on or directly connected to the other
element or layer, or intervening elements or layers may be
present. In contrast, when an element is referred to as being
“directly on” or “directly connected to” another element or
layer, there are no intervening elements or layers present.
[0029] FIG. 1 is an equivalent circuit diagram of one sub-
pixel of a top emission OLED according to a first exemplary
embodiment of the present invention.

[0030] Referring to FIG. 1, a substrate includes a plurality
of gate lines GL extending in a first direction, and a plurality
of data lines DL extending in a second direction. The data
lines cross the gate lines to define subpixels, respectively. A
plurality of transistors is formed on an area adjacent to where
the gate lines and the data lines cross, respectively.

[0031] A driving voltage line DVL crossing the gate line
GL is formed parallel to the data line DL. A scan signal is
transferred through the gate line GL, and a data signal is
transferred through the data line DL. The driving voltage is
applied to the driving transistor T1 through the driving volt-
age line DVL.

[0032] Each subpixel includes an organic light emitting
element LE, the driving transistor T1 to control holes or
electrons that are supplied to the organic light emitting ele-
ment LE, the switching transistor T2 to switch the driving
transistor T1, and a capacitor C.

[0033] Thedriving transistor T1 includes a gate electrode, a
source electrode, and a drain electrode. The gate electrode is
connected to the switching transistor T2, the source electrode
is connected to the driving voltage line DVL, and the drain
electrode is connected to a first electrode of the organic light
emitting element LE. The organic light emitting element LE
emits light in response to an output signal of the driving
transistor T1 to display an image.

[0034] The switching transistor T2 includes a gate elec-
trode, a source electrode, and a drain electrode. The gate
electrode is connected to the gate line GL, the source elec-
trode is connected to the data line DL, and the drain electrode
is connected to the gate electrode of the driving transistor T1.
The switching transistor T2 transfers a data signal that is
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applied to the data line DL to the driving transistor T1 accord-
ing to the scan signal applied to the gate line GL.

[0035] The capacitor C is connected between the gate elec-
trode and the source electrode of the driving transistor T1 to
charge the data signal input to the gate electrode ofthe driving
transistor T1.

[0036] In the OLED having the circuit configuration
described above, since a second electrode is formed on the
entire surface of the substrate, a voltage drop may occur in an
area distant from a voltage supply wire (not shown), which
supplies the common voltage Vcom.

[0037] Inthe case of the top emission OLED in which light
passes through the second electrode, a thickness of the second
electrode is limited to a predetermined range in order to
prevent luminance from decreasing. As the thickness of the
second electrode is limited, the thickness of the second elec-
trode decreases, so that resistance may increase.

[0038] Further, when voltage is applied to the second elec-
trode, power is supplied to the outer peripheral portion of the
second electrode, so that resistance uniformity on the entire
surface of the second electrode may deteriorate.

[0039] The first exemplary embodiment of the present
invention having the circuit configuration described above
includes an auxiliary electrode that additionally applies a
voltage having a same level to that of the voltage applied to
the second electrode, which may improve resistance unifor-
mity in the second electrode. The auxiliary electrode is con-
nected to the second electrode.

[0040] FIG.2isaplan view showing one pixel ofthe OLED
according to the first exemplary embodiment of the present
invention, FIG. 3 is a plan view showing one subpixel of the
pixelin FIG. 2, and FIG. 4 is a sectional view taken along line
IV-IV'in FIG. 3. Substantially, the OLED includes a plurality
of pixels. For the convenience of explanation, one pixel is
representatively described as an example.

[0041] Referring to FIG. 2, FIG. 3, and FIG. 4, the OLED
according to the first exemplary embodiment of the present
invention includes a substrate 101 having a plurality of pixels.
[0042] The substrate 101 has a rectangular plate shape. The
substrate 101 may be made of an insulating material such as
glass, quartz, ceramic, or plastic.

[0043] Referring to FIG. 2, each pixel includes a plurality
of subpixels P. A non-subpixel area NP is disposed around the
subpixels P while surrounding the subpixels P.

[0044] The subpixels P each have substantially the same
shape and size. Each subpixel P of the present exemplary
embodiment has a substantially rectangular shape. Each sub-
pixel P may alternately have a square shape. Each subpixel P
has four curvature sections at vertexes thereof. The vertex
formed between two adjacent sides of each subpixel P is
rounded.

[0045] Referring to FIG. 3 and FIG. 4, driving and switch-
ing transistors T1 and T2, a first electrode 160, an organic
light emitting layer 170, and a second electrode 180 are
formed on the substrate 101. The subpixel P is defined by gate
line 110 extending in one direction on the substrate 101, and
dataline 111 crossing the gate line 110. In each subpixel P, the
driving transistor T1 and the switching transistor T2 are
formed on an area adjacent to where the gate line 110 and the
data line 111 cross in the subpixel P. The switching transistor
T2 switches the driving transistor T1. The first electrode 160
is connected to the driving transistor T1. The organic light
emitting layer 170 is formed on the first electrode 160, and the
second electrode 180 is formed on the organic light emitting
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layer 170. The organic light emitting layer 170 is formed on
the first electrode 160, as well as a part of the non-subpixel
area NP.

[0046] A protective layer 151 is formed between the driv-
ing transistor T1 and the first electrode 160.

[0047] The driving transistor T1 includes a semiconductor
layer 103, a gate insulating layer 121, a gate electrode 133, an
interlayer insulator 131, a source electrode 123, and a drain
electrode 125. The semiconductor layer 103 is formed on the
substrate 101. The gate insulating layer 121 is formed on the
entire surface of the substrate 101 including the semiconduc-
tor layer 103. The gate electrode 133 is formed above the
semiconductor layer 103 on the gate insulating layer 121
while being insulated from the semiconductor layer 103. The
interlayer insulator 131 is formed on the entire surface of the
substrate 101 having the gate electrode 133. The source and
drain electrodes 123 and 125 are formed on the interlayer
insulator 131 and are spaced apart from each other, while the
gate electrode 133 is disposed therebetween. The source elec-
trode 123 is branched from a power line 127. The source and
the drain electrodes 123 and 125 are connected respectively to
the semiconductor layer 103 through contact holes that pass
through the interlayer insulator 131 and the gate insulating
layer 121.

[0048] The second transistor T2 includes a semiconductor
layer 112 formed on the substrate 101, a gate electrode 113
branched from the gate line 110 formed on the semiconductor
layer 112, and source and drain electrodes 114 and 115
spaced apart from each other, while the gate electrode 113 is
disposed therebetween. The drain electrode 115 is connected
to the gate electrode 133 of the driving transistor T1.

[0049] The semiconductor layers 103 and 112 may include
an active layer containing amorphous silicon or polycrystal-
line silicon, or an ohmic contact layer doped with impurities.
[0050] The protective layer 151 is formed on the entire
surface of the substrate 101 that has the source electrodes 114
and 123 and the drain electrodes 115 and 125. The protective
layer 151 may be formed using an organic material or an
inorganic material. For example, the inorganic layer may
include silicon oxide or silicon nitride. The organic layer may
include one selected from the group consisting of benzocy-
clobutene (BCB)based material, olefin-based material,
acrylic resin-based material, polyimide-based material,
Teflon (trademark)-based material, cytop, and perfluorocy-
clobutane (FCB).

[0051] The first electrode 160, which is connected to the
drain electrode 125 of the driving transistor T1, includes
metal with low resistance. In addition, the first electrode 160
may include transparent conductive material such as indium
tin oxide (ITO) or indium zinc oxide (IZO).

[0052] A partition 153 is formed on the non-subpixel area
NP of each subpixel P to surround the first electrode 160. The
partition 153 may include photoresist material with heat
resistance and solvent resistance properties, such as acryl
resin or polyimide resin, or an inorganic material such as SiO,
or TiO,. Further, the partition 153 may have a dual layer
structure including an organic layer and an inorganic layer.
[0053] The organic light emitting layer 170 is formed on a
portion of the first electrode 160 that is not covered by the
partition 153. The organic light emitting layer 170 may con-
tain high molecular weight material. The organic light emit-
ting layer 170 may have a single layer structure or a multilayer
structure. When the organic light emitting layer 170 has a
multilayer structure, the organic light emitting layer 170 may
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include a hole injecting layer, a light emitting layer, an elec-
tron injecting layer, and the like. In addition, the organic light
emitting layer 170 may further include a hole transfer layer,
an electron transfer layer, and the like.

[0054] The organic light emitting layer 170 may emit light
ofred R, green G, blue B, and white W, or light of red R, green
G, and blue B. The subpixel P having the color can be
arranged in a predetermined order. In addition, such a specific
order can be changed. Further, since the subpixels P include
the organic light emitting layer 170 with differences in lumi-
nance or endurance, each subpixel P with colors may be
arranged by taking the difference into consideration. For
example, since the organic light emitting layer 170 emitting
blue light has low luminance, two blue subpixels P can be
aligned in one pixel.

[0055] Theorganic light emitting layer 170 can be provided
only on the first electrode 160, or can extend to a part of an
upper portion of the partition 153. This is because the organic
light emitting layer 170 may be exposed outside a mask with
a margin when the organic light emitting layer 170 is formed
through a deposition process.

[0056] The second electrode 180 is formed with conductive
material on the organic light emitting layer 170.

[0057] According to the first exemplary embodiment of the
present invention, light is emitted in a direction from the first
electrode 160 to the second electrode 180, i.e. the OLED of
the present exemplary embodiment is a top emission OLED.
Thus, the second electrode 180 includes transparent conduc-
tive material such that the light generated from the organic
light emitting layer 170 can transmit to the entire surface of
the second electrode 180. The second electrode 180 may be
made of one of calcium, barium, magnesium, aluminum, and
an alloy thereof. The first electrode 160 may include trans-
parent conductive material or opaque conductive material.

[0058] The first and second electrodes 160 and 180 may
include various materials. Among them, an electrode includ-
ing material having a lower work function serves as a cathode
through which electrons are injected, and an electrode includ-
ing material having a higher work function serves as an anode
through which holes are injected. Thus, the holes transferred
through the anode and the electrons transferred through the
cathode are combined in the light emitting layer to form
excitons, so that light is emitted.

[0059] The second electrode 180 is formed on the entire
surface of the substrate 101 having the organic light emitting
layer 170. The reference mark C denotes the capacitor.

[0060] Referringto FIG. 2, FIG. 3, and FIG. 4, an auxiliary
electrode 165 is provided on the non-subpixel area NP among
the subpixels P of the substrate 101 to apply an auxiliary
voltage to the second electrode 180. The auxiliary electrode
165 is connected to the second electrode 180.

[0061] The auxiliary electrodes 165 are formed on the non-
subpixel area NP, where the organic light emitting layer 170
is not formed, so that the auxiliary electrode 165 is spaced
apart from the organic light emitting layer 170. In the non-
subpixel area NP, if a part defined by the organic light emit-
ting layer 170 is referred to as a first area, and a part where the
organic light emitting layer 170 is not formed is referred to as
a second area, the auxiliary electrodes 165 are formed in the
second area.

[0062] According to the first exemplary embodiment of the
present invention, the auxiliary electrodes 165 are formed on
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the non-subpixel area NP among the vertices of the four
subpixels P due to a deposition margin of the organic light
emitting layer 170.

[0063] As shown in FIG. 2 and FIG. 3, if the organic light
emitting layer 170 is formed through a deposition method, the
organic light emitting layer 170 extends to the non-subpixel
area NP of the subpixels P of the first electrode 160 even if a
mask exactly corresponding to the first electrode 160 is used.
The organic light emitting layer 170 extending to the non-
subpixel area NP may overlap another organic light emitting
layer 170 producing another color on the non-subpixel area
NP, so that color may be mixed. Thus, the subpixels P should
be spaced apart from each other by a predetermined distance
such that the color mixing can be hidden by the partition 153.
Since the deposition margin of the organic light emitting layer
170 is about 30 wm at maximum, the subpixels P may have an
interval of about 30 um therebetween.

[0064] According to the first exemplary embodiment of the
present invention, the auxiliary electrode 165 is formed on the
part of the non-subpixel area NP that has no organic light
emitting layer 170, that is, the auxiliary electrode 165 is
formed among the vertices of the subpixels P. Since each
subpixel P is not prepared as a square shape, but has curvature
sections at the vertices thereof, an interval between the adja-
cent subpixels P can be minimized and the non-subpixel area
NP between the adjacent vertices can be widened as com-
pared with a square subpixel. Thus, the part of the non-
subpixel area NP that has no organic light emitting layer 170
can be formed even if the deposition margin of the organic
light emitting layer 170 is considered.

[0065] The non-subpixel area NP, except for the auxiliary
electrodes 165, is surrounded by the partition 153 and the part
of the non-subpixel area NP that has the auxiliary electrodes
165 serves as an opening having no partition 153. The second
electrode 180 is connected to the auxiliary electrodes 165
through the opening of the partition 153.

[0066] The auxiliary electrode 165 and the first electrode
160 may include the same material and can be formed on the
same layer through the same manufacturing process in single
step. For example, the auxiliary electrode 165 and the first
electrode 160 can be simultaneously formed by depositing
conductive material on the entire surface of the protective
layer 151 and patterning the conductive material using a
photolithography process.

[0067] Power is supplied to the auxiliary electrodes 165
through additional auxiliary electrode lines 135. The auxil-
iary electrode lines 135 can be formed on the non-subpixel
area NP parallel to the gate line 110.

[0068] The auxiliary electrode lines 135 and the gate line
110 may include the same material and can be formed on the
same layer through the same manufacturing process in one
process.

[0069] The auxiliary electrode line 135 may be electrically
connected to the auxiliary electrode 165. In addition, the
auxiliary electrode line 135 may be electrically connected to
the auxiliary electrode 165 through an auxiliary electrode
connection line 145. Referring to FIG. 4, the auxiliary elec-
trode line 135 is formed on the gate insulating layer 121 and
the interlayer insulator 131 is formed on the auxiliary elec-
trode lines 135. The interlayer insulator 131 has a contact hole
that exposes a part of the auxiliary electrode line 135. The
auxiliary electrode line 135 is connected to the auxiliary
electrode connection line 145 that is formed on the interlayer
insulator 131 through the contact hole.
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[0070] The auxiliary electrode connection line 145 and the
source and drain electrodes 123 and 125 may include the
same material and can be formed on the same layer through
the same manufacturing process in single step.

[0071] The protective layer 151, which has a contact hole
that exposes a part of the auxiliary electrode connection line
145, is formed on the auxiliary electrode connection line 145.
The auxiliary electrodes 165 are formed on the protective
layer 151 to be connected to the auxiliary electrode connec-
tion line 145 through the contact hole.

[0072] The auxiliary electrodes 165 may not be formed in
each pixel or each subpixel P in each pixel. Preferably, the
auxiliary electrodes 165 are formed to apply a voltage to the
second electrode 180. In addition, the auxiliary electrodes
165 may be randomly formed.

[0073] As described above, the auxiliary electrode line 135
is electrically connected to the auxiliary electrode 165 to
apply a voltage to the auxiliary electrode 165. The voltage
applied to the auxiliary electrode 165 may have a same level
to that of the voltage applied to the second electrode 180.
Further, the auxiliary electrode 165 and the second electrode
180 can receive a voltage from the same power source. The
voltage applied to the auxiliary electrode 165 is finally
applied to the second electrode 180 connected to the auxiliary
electrode 165. Thus, a voltage drop in the second electrode
180 can be prevented.

[0074] The OLED having the structure described above
according to the first exemplary embodiment of the present
invention includes the auxiliary electrode 165 that assists the
voltage applied to the second electrode 180, which may allow
the second electrode 180 to have uniform resistance and
reduce the entire resistance of the OLED. Thus, the voltage
drop in the second electrode 180 can be prevented.

[0075] Further, the auxiliary electrode 165 can be formed
without any additional process. Furthermore, a space for the
auxiliary electrode 165 can be ensured without widening the
interval between the subpixels P or preparing an additional
space. In detail, the auxiliary electrode 165 can be formed by
simply making vertices of the subpixel P round. In addition,
since the auxiliary electrode 165 is formed in the space
defined by the overlap portions of the subpixels P, which is
covered with the partition 153 to block the mixed light, an
aperture ratio of the display device can be maximized.

[0076] According to the first exemplary embodiment of the
presentinvention as described above, the subpixels P have the
same size and shape, so that the manufacturing process can be
performed by using a single mask while changing positions of
the single mask. However, the scope of the present invention
is not limited thereto. The subpixels P may have various sizes
and shapes.

[0077] FIG. 5and FIG. 6 are plan views showing one pixel
including subpixels having various sizes according to second
and third exemplary embodiments of the present invention. In
the second exemplary embodiment, each subpixel P has a
rectangular shape having vertices. In the third embodiment,
each subpixel P has curvature sections at vertices thereof.

[0078] Referring to FIG. 5 and FIG. 6, one pixel includes a
plurality of subpixels P. A non-subpixel area NP is disposed
around each subpixel P to surround each subpixel P. The
subpixels P may have an asymmetrical configuration with
different sizes. The second and third exemplary embodiments
include two subpixels having the same size and one subpixel
having a size larger than that of the two subpixels.
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[0079] Theorganiclight emitting layer 170 is formed on the
subpixel P, and a part of the organic light emitting layer 170
extends to the non-subpixel area NP. The organic light emit-
ting layer 170 emits light of red R, green G, or blue B. The
subpixel P having the color can be aligned in a predetermined
order. In addition, the predetermined order can be changed.
Further, since the subpixels P, which includes the organic
light emitting layer 170 with each color representing differ-
ences in luminance or endurance, the subpixels P are aligned
by taking the size of the subpixels P into consideration. For
example, since the organic light emitting layer 170 emitting
blue light has low luminance, the organic light emitting layer
170 emitting blue light can be disposed in the largest subpixel
of the pixel.

[0080] Similar to the first exemplary embodiment, the
organic light emitting layer 170 can extend to the non-sub-
pixel area NP of the subpixels P. In the non-subpixel area NP,
if a part defined by the organic light emitting layer 170 is
referred to as a first area, and a part where the organic light
emitting layer 170 is not formed is referred to as a second
area, the second area can exist in a region adjacent to one side
ofthe non-subpixel area because the subpixels P are disposed
with different sizes. Since the subpixels P have the asym-
metrical configuration and different sizes, one side of the
non-subpixel area NP may have a size greater than that of the
other side of the non-subpixel area NP about the subpixels P.
In this case, the auxiliary electrode 165 is formed in the one
side of the non-subpixel area NP having the relatively larger
size. For example, referring to FIG. 5 and FIG. 6, a subpixel
B having the largest size is disposed adjacent to subpixels R
and G having sizes equal to or similar to each other. In this
case, the second area having no organic light emitting layer
170 is provided at a region adjacent to one side of the subpixel
B.

[0081] The non-subpixel area NP, except for the auxiliary
electrode 165, is surrounded by the partition 153, and an area
where the auxiliary electrode 165 is formed serves as an
opening with no partition 153. The second electrode 180 is
connected to the auxiliary electrode 165 through the opening.

[0082] According to a fourth exemplary embodiment of the
present invention, an auxiliary electrode line 135' can be
parallel to the data line 111. FIG. 7 is a plan view showing one
subpixel of the OLED according to the fourth exemplary
embodiment of the present invention, and FIG. 8 is a sectional
view taken along line VIII-VIII' in FIG. 7. In the fourth
exemplary embodiment, only features different from those of
the first exemplary embodiment will be described and
description of elements the same as those of the first exem-
plary embodiment will be omitted in order to avoid redun-
dancy.

[0083] According to the fourth exemplary embodiment, the
auxiliary electrode line 135' and the source and drain elec-
trodes 123 and 125 can be formed on the same layer through
the same manufacturing process, thereby including the same
material. The protective layer 151 is formed on the auxiliary
electrode line 135'. The protective layer 151, which has a
contact hole that exposes a part of the auxiliary electrode line
135, is formed, so that the auxiliary electrode 165 is directly
connected to the auxiliary electrode line 135' through the
contact hole. Thus, according to the fourth exemplary
embodiment of the present invention, the auxiliary electrode
connection line 145 of the first exemplary embodiment can be
omitted.
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[0084] FIG. 9 is a sectional view showing one pixel of the
OLED according to a fifth exemplary embodiment of the
present invention. FIG. 9 shows a section similar to a section
shown in FIG. 4.

[0085] In the fifth exemplary embodiment, only features
different from those of the first exemplary embodiment will
be described and description of elements the same as those of
the first exemplary embodiment will be omitted in order to
avoid redundancy.

[0086] According to the fifth exemplary embodiment, an
auxiliary electrode 165' is formed on the protective layer 151,
and an auxiliary electrode line (not shown), which applies
voltage to the auxiliary electrode 165', extends from the aux-
iliary electrode 165' and is integrally formed with the non-
subpixel area NP. The partition 153 is formed on the auxiliary
electrode line except on the auxiliary electrode 165'. The
partition 153 has an opening formed on an area having the
auxiliary electrode 165' to expose the auxiliary electrode
165'. Thus, the second electrode 180 is connected to the
auxiliary electrode 165' through the opening.

[0087] The auxiliary electrode line may be formed on the
protective layer 151 corresponding to the auxiliary electrode
line 135 in FIG. 3. However, the scope of the present inven-
tion is not limited thereto. The auxiliary electrode line can be
formed around the pixel in the non-subpixel area NP, around
the subpixel P, at a region adjacent to one side of the pixel, or
at a region adjacent to one side of the subpixel P.

[0088] As described above, the auxiliary electrode 165' is
integrally formed with the auxiliary electrode line, so that
additional wirings or an additional contact hole is not neces-
sary and the auxiliary electrode 165" and the auxiliary elec-
trode line can be simultaneously patterned through a single
process. The auxiliary electrode 165" and the first electrode
160 may include the same material and can be formed on the
protective layer 151 through the same manufacturing process.
[0089] The auxiliary electrode line extends to the outer
peripheral portion of the substrate 101 to receive a supply
voltage. The supply voltage may have the same level as that of
the voltage applied to the second electrode 180. The same
power source can be used for both voltages.

[0090] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An organic light emitting display, comprising:

a substrate;

a plurality of pixels arranged on the substrate, each pixel
having a plurality of subpixels surrounded by a non-
subpixel area;

a first electrode arranged on each subpixel;

an organic light emitting layer arranged on the first elec-
trode and a part of the non-subpixel area;

a second electrode arranged on an entire surface of the
substrate having the organic light emitting layer; and
an auxiliary electrode connected to the second electrode to
apply an auxiliary voltage to the second electrode,

wherein the non-subpixel area comprises a first area having
the organic light emitting layer and a second area adja-
cent to the first area, and wherein the auxiliary electrode
is arranged in the second area.
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2. The organic light emitting display of claim 1, wherein
each subpixel has a rectangular shape and the auxiliary elec-
trode is positioned among vertices of the subpixels.

3. The organic light emitting display of claim 2, wherein
the vertices of the subpixels are rounded, respectively.

4. The organic light emitting display of claim 1, wherein
the pixel comprises four subpixels that produce red, green,
blue, and blue colors, respectively.

5. The organic light emitting display of claim 1, wherein
the pixel comprises four subpixels that produce red, green,
blue, and white colors, respectively.

6. The organic light emitting display of claim 1, wherein
the pixel comprises three subpixels, and at least one of the
three subpixels has an area different from areas of remaining
subpixels.

7. The organic light emitting display of claim 1, wherein
the auxiliary electrode comprises the same material as the
first electrode and is arranged directly on the same layer as
that of the first electrode.

8. The organic light emitting display of claim 1, further
comprising a partition arranged in the non-subpixel area to
surround the organic light emitting layer, and wherein the
partition has an opening exposing a portion of the auxiliary
electrode.

9. The organic light emitting display of claim 8, wherein
the second electrode is connected to the auxiliary electrode
through the opening.

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

gate lines that extend in one direction on the substrate;

data lines that extend in another direction and cross the gate
lines to define the subpixels; and

transistors connected to the gate lines and the data lines,
respectively, to apply a voltage to the first electrode.

11. The organic light emitting display of claim 10, wherein
each transistor comprises:

a semiconductor layer arranged on the substrate;

a gate electrode arranged on the semiconductor layer, the
gate electrode being insulated from the semiconductor
layer;

an interlayer insulator arranged on the gate electrode; and

a source electrode and a drain electrode spaced apart from
each other on the interlayer insulator, with the source
electrode and the drain electrode being connected to the
semiconductor layer through contact holes, respectively,

wherein the drain electrode is connected to the first elec-
trode.

12. The organic light emitting display of claim 11, further

comprising an auxiliary electrode line that applies a voltage to
the auxiliary electrode.
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13. The organic light emitting display of claim 12, wherein
the auxiliary electrode line comprises the same material as the
first electrode and is arranged directly on the same layer as
that of the first electrode.

14. The organic light emitting display of claim 12, further
comprising an auxiliary electrode connection line arranged
between the auxiliary electrode and the auxiliary electrode
line to connect the auxiliary electrode to the auxiliary elec-
trode line.

15. The organic light emitting display of claim 14, wherein
the auxiliary electrode connection line comprises the same
material as the source electrode and the drain electrode, and is
arranged directly on the same layer as that of the source
electrode and the drain electrode.

16. The organic light emitting display of claim 14, wherein
the auxiliary electrode line and the auxiliary electrode are
arranged directly on the same layer as the first electrode.

17. The organic light emitting display of claim 16, further
comprising a partition arranged on the non-subpixel area to
surround the organic light emitting layer, wherein the parti-
tion has an opening exposing a portion of the auxiliary elec-
trode.

18. The organic light emitting display of claim 17, wherein
the second electrode is connected to the auxiliary electrode
through the opening.

19. The organic light emitting display of claim 12, wherein
the auxiliary electrode line is arranged on the same layer as
that of the source electrode and the drain electrode.

20. The organic light emitting display of claim 1, wherein
a voltage applied to the auxiliary electrode has the same level
to that of a voltage applied to the second electrode.

21. An organic light emitting display, comprising:

a substrate;

a plurality of pixels arranged on the substrate, each pixel
comprising a plurality of subpixels surrounded by a
non-subpixel area, each subpixel having rounded verti-
ces;

a first electrode arranged in each subpixel;

an organic light emitting layer arranged on the first elec-
trode;

a second electrode arranged on the organic light emitting
layer and a part of the non-subpixel area; and

an auxiliary electrode connected to the second electrode to
apply an auxiliary voltage to the second electrode, the
auxiliary electrode being arranged in the non-subpixel
area and between vertices of the subpixels.
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