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(7) ABSTRACT

An inter-layer bridging connection is provided in an organic
light emitting display and a method of manufacturing the
same is provided. The organic light emitting display device is
subdivided into a major interior, first region I, an auxiliary
power coupling region IT and a peripheral power line region
1II where the second region (II) extends at least partially
around the first region, and the third region (III) extends at
least partially around the second region. Additionally, the
display device includes a substrate, a first electrode, a second
electrode, an interposed light emitting structure, a power line,
a conductive pattern and an auxiliary electrode. The first
electrode and the light emitting structure are both disposed in
the first region. The power line is disposed in the third region.
The second electrode is at least partially transparent and is
disposed in the first region and extends into the second region
(1I). The conductive pattern electrically connects the second
electrode with the power line. The auxiliary electrode has

HOIL 51/52 (2006.01) reduced resistivity per unit area and directly contacts the
HOIL 51/56 (2006.01) second electrode. The auxiliary electrode is disposed in the
HOIL 27/32 (2006.01) second region.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICES AND METHODS OF
MANUFACTURING ORGANIC LIGHT
EMITTING DISPLAY DEVICES

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 USC §119
to Korean Patent Application No. 10-2013-0079447 filed on
Jul. 8, 2013 in the Korean Intellectual Property Office
(KIPO), the entire disclosure of which application is incor-
porated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The present disclosure of invention relates to
organic light emitting display devices and a method of manu-
facturing such organic light emitting display devices. Particu-
larly, example embodiments relate to an organic light emit-
ting display device having an improved light emission
uniformity and a method of manufacturing the same.

[0004] 2. Description of Related Technology

[0005] Particularly, among the flat or otherwise thin panel
display devices, an organic light emitting display device
(OLEDD) displays an image by using organic light emitting
diodes as emission devices. The organic light emitting display
device warrants attention as a next generation display device
because of its excellent brightness and color purity.

[0006] A typical organic light emitting diode (OLED)
includes an anode electrode and a cathode electrode that face
each other and an organic light emitting layer interposed
therebetween. At least one of the anode and cathode elec-
trodes is composed of a light-passing conductive material so
that the generated light can be output. During the light emis-
sion operation of the organic light emitting diode, the anode
electrode is connected to a relatively high voltage node for
providing pixel power, and the cathode electrode is connected
to a relatively low potential pixel power node. As a result,
relatively large currents (I=V/R) may flow. More specifically,
holes and electrons are respectively injected into the organic
light emitting layer from the anode electrode and the cathode
electrode, respectively. The electrons join with the holes in
the organic light emitting layer to thereby excite molecules to
high energy states. As the excited molecules return to their
more normal and lower energy states, they emit energy in the
form of photons, and the organic light emitting diode thereby
emits light.

[0007] In a typical general organic light emitting display
device (OLEDD), the anode electrode and the cathode elec-
trode of the respective organic light emitting diode (OLED)
are formed to cover whole area of the corresponding pixel
unit.

[0008] When the anode electrode is connected to high
potential pixel power source via a pixel switching circuit, and
the cathode electrode is connected directly to the low poten-
tial pixel power without it being controlled by current passing
through the pixel circuit, the cathode electrode may be
formed on a whole pixel unit. The cathode electrode is con-
nected to connection wirings such as bus lines of the low
potential pixel power around the pixel unit, and is supplied
with the low potential pixel power.

[0009] In order to reduce dead space (in other words, in
order to increase the light emitting aperture ratio of each pixel
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unit), a reduction is desired for a cathode contact region and
a bus region in which the cathode electrode and the bus lines
of the low potential pixel power are connected to the low
potential pixel power. However, brightness within the pixel
unit may not be uniform due to current times resistance (I*R)
drops developed between the source of the low potential pixel
power and the points where it is applied to the light emitting
layer by way of the conductive material of the cathode elec-
trode.

[0010] Tt is to be understood that this background of the
technology section is intended to provide useful background
for understanding the here disclosed technology and as such,
the technology background section may include ideas, con-
cepts or recognitions that were not part of what was known or
appreciated by those skilled in the pertinent art prior to cor-
responding invention dates of subject matter disclosed herein.

SUMMARY

[0011] Disclosed is an organic light emitting display device
having an improved light emitting uniformity.

[0012] Methods of manufacturing various embodiments of
the organic light emitting display device having improved
light emitting uniformity are also disclosed.

[0013] According to an example embodiment, there is pro-
vided an organic light emitting display device including a
substrate, a first electrode, a light emitting structure, a power
line, a second electrode, a conductive pattern and an auxiliary
electrode. The substrate is subdivided into a first region (), a
second region (II) and a third region (IIT). The second region
surrounds the first region, and the third region surrounds the
second region. The first electrode and the light emitting struc-
ture are both disposed in the first region and on the substrate.
The power line is disposed in the third region and on the
substrate. The second electrode opposes the first electrode.
The second electrode is at least partially transmissive of light
and is disposed in the first region of the substrate while also
extending into the second region. The conductive pattern
electrically connects the second electrode with the power
line. The auxiliary electrode directly contacts the second elec-
trode. The auxiliary electrode is disposed in the second region
of the substrate.

[0014] In some example embodiments, the auxiliary elec-
trode has a thickness substantially larger than a thickness of
the second electrode.

[0015] In some example embodiments, the auxiliary elec-
trode includes a material substantially the same as a material
used in the second electrode.

[0016] In some example embodiments, the auxiliary elec-
trode entirely covers a top surface of a portion of the second
electrode in the second region.

[0017] Insome (alternate) example embodiments, the sec-
ond electrode entirely cover a top surface of the auxiliary
electrode in the second region.

[0018] In some example embodiments, the second elec-
trode includes an alloy of magnesium and silver having a
respective by weight ratio of about 9:1.

[0019] Insome example embodiments, the power line sur-
rounds at least three sides of the second region.

[0020] In some example embodiments, the organic light
emitting display device further includes a light blocking pixel
defining pattern disposed between the second electrode and
the conductive pattern in the second region. The pixel defin-
ing pattern may cover end portions of the conductive pattern.
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[0021] In the example embodiments, the first region (I)
functions as an image displaying region that contains the light
emitting structure, while the second region and the third
region are non-displaying regions.

[0022] According to example embodiments, there is pro-
vided a method of manufacturing an organic light emitting
display device. In the method, a substrate having a first
region, a second region and a third region is provided. The
second region surrounds the first region, and the third region
surrounds the second region. A power line is formed in the
third region on the substrate. A first electrode and a conduc-
tive pattern are formed simultaneously. The first electrode is
disposed in the first region of the substrate. A light emitting
structure is formed on the first electrode. An auxiliary elec-
trode is formed to be electrically connected to the conductive
pattern in the second region by performing a deposition pro-
cess using a first mask. A second electrode opposing the first
electrode is formed by performing a deposition process using
a second mask. The second electrode is disposed in the first
region of the substrate and being electrically connected to the
auxiliary electrode.

[0023] In example embodiments, the first mask may be
arranged to partially expose the second region of the sub-
strate, and the second mask may be arranged to expose the
first region and the second region of the substrate.

[0024] In example embodiments, the deposition processes
using the first mask and the second mask may include a
physical vapor deposition process.

[0025] Inexample embodiments, a process for forming the
auxiliary electrode and a process for forming the second
electrode may be performed in the same chamber using the
samie source gas.

[0026] In example embodiments, the power line may sur-
round at least three sides of the second region.

[0027] In example embodiments, the auxiliary electrode
may have a thickness substantially larger than a thickness of
the second electrode.

[0028] In example embodiments, a pixel defining pattern
may be further formed in the second region, before forming
the light emitting structure.

[0029] Inexample embodiments, the first region may be an
image displaying region that contains the light emitting struc-
ture, and the second region and the third region are non-
displaying regions.

[0030] According to example embodiments, an organic
light emitting display device may include a second electrode
disposed in a first region I and a second region 11, a power line
disposed in the third region III and a conductive pattern dis-
posed in the second region II and the third region II1. The
organic light emitting display device may further include an
auxiliary electrode in the second region II between the con-
ductive pattern and the second electrode. Therefore, the low
potential pixel power ELVSS may be transferred from the
power line to the second electrode through the conductive
pattern and the auxiliary electrode without incurring a sub-
stantially I*R voltage drop. The auxiliary electrode may have
a relatively lower resistivity per unit area than that of the
second electrode so that the I*R voltage drop for coupling the
low potential pixel power ELVSS to the light emitting struc-
ture may be reduced. Further, the auxiliary electrode may be
disposed in the second region I1, and may not disposed in the
first region 1, so that the light output efficiency of the organic
light emitting display device may not be degraded. Therefore,
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the light emission uniformity of the organic light emitting
display device may be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The present teachings will be more clearly under-
stood from the following detailed description taken in con-
junction with the accompanying drawings. FIGS. 1 to 21
represent non-limiting, example embodiments as described
herein:

[0032] FIG. 1is ablock diagram illustrating a circuit struc-
ture of an organic light emitting display device in accordance
with some embodiments;

[0033] FIG. 2isatop plan view illustrating an organic light
emitting display device in accordance with a first embodi-
ment;

[0034] FIG. 3 is a local cross-sectional view illustrating an
organic light emitting display device in accordance with the
first embodiment and taken according to line V-V' of FIG. 2;
[0035] FIG. 4 is a local cross-sectional view illustrating an
organic light emitting display device in accordance with
another embodiment;

[0036] FIG. 51is a local cross-sectional view illustrating an
organic light emitting display device in accordance with yet
another embodiment;

[0037] FIGS. 6 to 13 are plan views and cross-sectional
views illustrating a method of manufacturing an organic light
emitting display device in accordance with some of the
embodiments;

[0038] FIGS. 14 to 17 are plan views and cross-sectional
views illustrating a method of manufacturing an organic light
emitting display device in accordance with yet others of the
embodiments; and

[0039] FIGS. 18 to 21 are plan views and cross-sectional
views illustrating a method of manufacturing an organic light
emitting display device in accordance with other embodi-
ments.

DETAILED DESCRIPTION

[0040] Various example embodiments will be described
more fully hereinafter with reference to the accompanying
drawings, in which some example embodiments are shown.
The present disclosure of inventive concept may, however, be
embodied in many different forms and should not be con-
strued as limited to the example embodiments set forth
herein. Rather, these example embodiments are provided so
that this disclosure will be thorough and complete, and will
fully convey the scope of the present inventive concepts to
those skilled in the art. In the drawings, the sizes and relative
sizes of layers and regions may be exaggerated for clarity.
Like numerals refer to like elements throughout.

[0041] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are used to distinguish one element from
another. Thus, a first element discussed below could be
termed a second element without departing from the teach-
ings of the present disclosure. As used herein, the term “and/
or” includes any and all combinations of one or more of the
associated listed items.

[0042] It will be understood that when an element is
referred to as being “connected” or “coupled” to another
element, it can be directly connected or coupled to the other
element or intervening elements may be present. In contrast,
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when an element is referred to as being “directly connected”
or “directly coupled” to another element, there are no intet-
vening elements present. Other words used to describe the
relationship between elements should be interpreted in a like
fashion (e.g., “between” versus “directly between,” “adja-
cent” versus “directly adjacent,” etc.).

[0043] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting of the present teachings. As used
herein, the singular forms “a,” “an” and “the” are intended to
include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the
terms “comprises” and/or “comprising,” when used in this
specification, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof.

[0044] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this disclosure most closely pertains. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and will not be interpreted in an idealized or
overly formal sense unless expressly so defined herein.

[0045] FIG.1isablock diagram illustrating a circuit struc-
ture of an organic light emitting display device in accordance
with some of the here disclosed embodiments.

[0046] Referring to FIG. 1, the organic light emitting dis-
play device may include a scan lines driver 10, a light emis-
sion lines driver 20, a data lines driver 30, a pixels array unit
40, and a timing controller 60.

[0047] The scan lines driver 10 may be controlled by the
timing controller 60, and may sequentially supply scan sig-
nals to scan lines S1 to Sn that extend through the pixels array
unit 40. Pixel rows may be selected by the scan signals, and
may sequentially receive data signals.

[0048] Thelight emissionlines driver 20 may be controlled
by the timing controller 60, and may sequentially supply light
control signals to light emission control lines E1 to En. The
pixels may be controlled by the light emission control signals,
and emit light accordingly.

[0049] The scan lines driver 10 and the light emission lines
driver 20 may be mounted on a display panel (e.g., a common
substrate) together with driving devices included in the pixels
array unit 40 to thereby form a monolithically integrated
built-in-circuit. Alternatively, the scan lines driver 10 and/or
the light emission lines driver 20 may be mounted in the form
of monolithically integrated chips to form a build-in-circuit.

[0050] Inoneclassof embodiments, the scan lines driver 10
and the light emission lines driver 20 may be disposed on
opposite sides of the panel while the pixels array unit 40 is
interposed therebetween as is schematically shown in FIG. 1.
Arrangement of the scan lines driver 10 and the light emission
lines driver 20 is not limited to this arrangement.

[0051] For example, the scan lines driver 10 and the light
emission lines driver 20 may be formed on a same side of the
pixels array unit 40. Alternatively, both of the scan lines driver
10 and the light emission lines driver 20 may be formed on
both sides of the pixel s array unit 40, respectively.
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[0052] Inaddition, the light emission lines driver 20 may be
omitted according to the configuration of the pixels that are
provided in the pixels array unit 40.

[0053] The pixels array unit 40 may include a plurality of
pixels 50. The pixels may be positioned at intersecting posi-
tions of scan lines S1 to Sn, light emission control lines E1 to
En, and data lines D1 to Dm. The data lines driver 30 may be
controlled by the timing controller 60, and supply data signals
to the data lines D1 to Dm. The data signals supplied to the
datalines D1 to Dm may be supplied to arow of pixels that are
selected by the scan signals whenever a row-activating scan
signal is respectively supplied to that row. The selected pixels
may be charged to respective luminance-controlling voltages
corresponding to the data signals.

[0054] The above-mentioned pixels array unit 40 may be
supplied with high potential pixel power ELVDD and low
potential pixel power ELVSS from the outside. The pixels
array unit 40 may transfer the high potential pixel power
ELVDD and the low potential pixel power ELVSS to the
respective pixels. The respective pixels may emit light at
respective brightnesses corresponding to the supplied data
signal to display a desired image.

[0055] Each of the pixels may include an organic light
emitting structure (not shown in FIG. 1) having a first elec-
trode and a second electrode. At least one of these first and
second electrodes is composed of a light-passing conductive
material (e.g., ITO or IZ0). The high potential pixel power
ELVDD may be transferred to a first electrode 180 (see FIG.
3) of an organic light emitting structure in a selected pixel for
an emission period of the selected pixel 50. The low potential
pixel power ELVSS may be transferred to one or more con-
nection points of the second electrode 220 (see FIG. 3) of the
organic light emitting structure.

[0056] Inoneembodiment, the whole first electrodes 180 of
the organic light emitting structures is formed as an opaque
and metallic layer on an underside of the pixels array unit 40.
On the other hand, the second electrodes 220 of the organic
light emitting structures are formed of a light-passing and
conductive material disposed on the topside of the whole
pixels array unit 40.

[0057] Particularly, when the first electrodes 180 of the
organic light emitting structures are connected to the high
potential pixel power ELVDD via the pixel circuits and the
second electrodes 220 of the organic light emitting structures
are electrically connected to the low potential pixel power
BLVSS without passing through the pixel circuits, the second
electrode 220 of the organic light emitting structure may be
formed on the light emitting upper side of the whole pixels
array unit 40.

[0058] The above-mentioned second electrodes 220 may
be supplied with the low potential pixel power ELVSS
through wirings such as bus lines (not shown) formed around
the pixels array unit 40.

[0059] The first electrodes 180 of the organic light emitting
structures may be patterned so as to correspond to a pixels
array within the pixels array unit 40.

[0060] The timing controller 60 may generate control sig-
nals in response to a synchronizing signal supplied from the
outside. The generated control signals may be transmitted to
the scan lines driver 10, the light emission lines driver 20, and
the data lines driver 30. By such operations, the timing con-
troller 60 may control the scan lines driver 10, the light
emission lines driver 20, and the data lines driver 30. In
addition, the timing controller 60 may deliver data fed from
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the outside to the data lines driver 30. The data lines driver 30
may generate respective data signals corresponding to the
delivered data.

[0061] FIG. 2 is a plan view illustrating an organic light
emitting display device in accordance with a first embodi-
ment. FIG. 3 is a local cross-sectional view cut along a line
V-V' of FIG. 2.

[0062] Referring to FIG. 2, the organic light emitting dis-
play device, particularly a substrate 100, may be divided into
a first region 1, a second region II, a third region III and a
fourth region I'V. The first region I is also referred to herein as
the major interior region 1. The second region II is also
referred to herein as the auxiliary coupling region II. The third
region 111 is also referred to herein as the peripheral power line
region III. The fourthregion IV is also referred to herein as the
bus lines conduit region IV.

[0063] More specifically, in the here described example
embodiments, the first region I (major interior region I) may
be a light emitting or display region in which one or more
pixels are disposed. The first region I having a relatively large
area may be disposed at a center of the structure shown in
FIG. 2. Each of the pixels within this structure may include a
respective light emitting structure respectively having a first
electrode, a second electrode and an organic light emitting
layer. When the organic light emitting display device is an
active matrix type, each of the pixels may further include a
switching structure such as a thin film transistor (TFT), and
the switching structure may electrically contact the light
emitting structure. The detailed constitution of the pixels will
be described with reference to FIG. 3 as follows.

[0064] The second region I1 (auxiliary coupling region II)
functions as a contact bridging region such that a conductive
pattern is disposed to electrically connect the second elec-
trode of the light emitting structure with a power line (160) of
adifferent layer for thereby supplying the low potential pixel
power ELVSS. The second region II may extend around at
least one side of the first region 1. For example, the second
region II may surround three or more sides of the first region
1. In one embodiment, test circuits and driving circuits such as
a scan lines driver, emission lines driver, and the like may be
disposed in the second region I1 (also additionally references
herein as a non-displaying peripheral region II as well as
being the auxiliary power coupling region II).

[0065] Theyet more peripheral third region ITl may be a bus
region where the power line (160) for supplying the low
potential pixel power ELVSS is disposed. The third region T1T
may extend around at least one side of the second region II.
For example, the third region IIT may surround three or more
sides of the second region II.

[0066] In one set of example embodiments, the second
region II and the third region III may correspond to non-
display peripheral regions of the whole of the display panel.
[0067] Further, the fourth region IV may be yet another
peripheral region where one or more integrated circuit (IC’s)
chips are mounted or monolithically integrally disposed,
these including the data lines driver and a plurality of pads for
receiving a signal from outside. The fourth region TV may
contact one side of the third region I1I. For example, the fourth
region IV may contact a bottom side of the third region III as
is shown in FIG. 2.

[0068] Referring to FIG. 3, the organic light emitting dis-
play device may include a base substrate 100 (shown as being
at alowest level of a multi-layered structure), a first switching
structure, a second switching structure, a power line 160
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(shown as being at a relatively low but not lowest level of the
multi-layered structure), a first electrode 180, a conductive
pattern 185, a organic light emitting layer 200, an auxiliary
electrode 210 and a second electrode 220 (shown as being at
a relatively high if not a highest level of the multi-layered
structure). The organic light emitting display device, particu-
larly the substrate 100, may be divided into the aforemen-
tioned first region I (major interior region I), second region 11
(auxiliary power coupling region I1) and third region IIT (pe-
ripheral power line region III).

[0069] The first switching structure may be disposed in a
layer between the base substrate 100 and an overlying first
electrode 180 in the first region 1. The light emitting layer 200
may be disposed in the first region I between the first elec-
trode 180 and an overlying second electrode 220. The power
line 160 (which is disposed at a relatively low layer) and the
second electrode 220 (which is disposed at a relatively higher
up layer) may be electrically connected to each other by an
inter-layer bridging network including the conductive pattern
185 and an auxiliary electrode 210.

[0070] The base substrate 100 may be composed of a trans-
parent insulating material. For example, the substrate 100
may include a glass substrate, a quartz substrate, a transparent
resin substrate, and the like. In other example embodiments,
the substrate 100 may be a flexible substrate.

[0071] A buffer layer 110 may be disposed on the substrate
100. The buffer layer 110 may prevent undesirable impurities
(contaminants, e.g., moisture, oxygen, etc.) from diffusing
from the substrate 100 into parts of the device that may be
damaged by such impurities. The buffer layer 110 may also
provide a flat top surface.

[0072] When the organic light emitting display device is of
an active matrix type, the first switching structure may be
disposed in the first region I on the substrate 100. In example
embodiments, the first switching structure may include a first
thin film transistor (TFT1) having a semiconductive pattern
including one of amorphous silicon or a crystallized silicon.
Alternatively, the first switching structure may include a thin
film transistor having a semiconductive pattern including a
semiconductive metal oxide such as an indium gallium zinc
oxide (InGaZnO).

[0073] In example embodiments, the first switching struc-
ture may include a first semiconductor pattern 120, a gate
insulation layer 130, a first gate electrode 132, a first source
electrode 152, a first drain electrode 154, and the like.
[0074] The first semiconductor pattern 120 may be dis-
posed on the buffer layer 110, and the gate insulation layer
130 may be disposed on the buffer layer 110 to cover the first
semiconductor pattern 120. The first semiconductor pattern
120 may include a first source region 121, a first drain region
122 and a first channel region 123.

[0075] In example embodiment, the first semiconductor
pattern 120 may include polysilicon, doped polysilicon,
amorphous silicon or doped amorphous silicon. These may be
used alone or in combinations. In other example embodi-
ments, the first semiconductor pattern 120 may include a
ternary system or a quaternary system semiconductive oxide
comprising a combination of AwBxCyOz (where A, B,
C—Z7n, Cd, Ga, In, Sn, Hf or Zr; 0<w, X, y; 0.01=z<0.1). For
example, the first semiconductor pattern 120 may include
aluminum zinc oxide (AlZnO), aluminum zinc tin oxide
(AlZnSn0O), gallium zinc tin oxide (GaZnSnQ), indium gal-
lium oxide (InGa0), indium gallium zinc oxide (InGaZnO),
indium tin zinc oxide (InSnZn0), indium zinc oxide (InZn0),
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hafnium indium zinc oxide (HfInZnO) or zirconium tin oxide
(ZnSnO). Further, the gate insulation layer 130 may include
an oxide or an organic insulation material.

[0076] The first gate electrode 132 may be disposed on the
gate insulation layer 130 adjacent to the first semiconductor
pattern 120. For example, the first gate electrode 132 may
overlap with the first channel region 123 of the first semicon-
ductor pattern 120. The first gate electrode 132 may include a
metal, a metal nitride, a conductive metal oxide, a transparent
conductive material, and the like.

[0077] In example embodiments, a gate line disposed on
the gate insulation layer 130 may be electrically connected to
the first gate electrode 132. Therefore, a gate signal may be
applied to the first gate electrode 132 through the gate line.
The gate line may include a material substantially the same as
or substantially similar to the first gate electrode 132.

[0078] Aninsulating interlayer 140 may be disposed on the
gate insulation layer 130 to cover the first gate electrode 132.
The insulating interlayer 140 may include an oxide, a nitride,
an oxy-nitride (e.g., SIOxNy) or an organic insulation mate-
rial.

[0079] The first source electrode 152 and the first drain
electrode 154 may penetrate the insulating interlayer 140 and
the gate insulation layer 130, so that the first source electrode
152 and the first drain electrode 154 may contact the first
source region 121 and the first drain region 154, respectively.
The first source electrode 152 and the first drain electrode 154
may include a metal (e.g., Al, Cu, Cr), a metal nitride (e.g.,
TiN), a conductive metal oxide, a transparent conductive
material (e.g., ITO, [Z0), and the like for example formed as
a multi-layered structure.

[0080] In example embodiments, a data line disposed on
the insulating interlayer 140 may be electrically connected to
the first source electrode 152. Therefore, a data signal may be
applied to the first source electrode 152 through the data line.
The gate line and the data line may intersect at substantially
right angles. A pixel region may be defined by the intersection
of the gate line and the data line.

[0081] The first switching structure of FIG. 3 may include
a thin film transistor having a top gate structure, in which the
first gate electrode 132 may be disposed above the first semi-
conductor pattern 120, however the present disclosure of
invention may not be limited thereto. For example, the first
switching structure may include a thin film transistor having
a bottom gate structure, in which a semiconductor pattern
may be disposed above the first gate electrode 132. Alterna-
tively, the TFT may include both of upper and lower gate
electrodes.

[0082] Referring now to FIG. 3, the second switching struc-
ture and an internal circuit including signal lines 150 may be
disposed in the second region II on the substrate 100. The
internal circuit may serve as a circuit for driving the pixels.

[0083] In example embodiments, the second switching
structure may include a second semiconductor pattern 125, a
gate insulation layer 130, a second gate electrode 134, a
second source electrode 156, a second drain electrode 158,
and the like. The second switching structure may have a
constitution substantially the same as or similar to the first
switching structure.

[0084] Further, the signal lines 150 may be disposed on the
insulating interlayer 140. In example embodiments, the sig-
nal lines 150 may include a gate line electrically connected to
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the gate electrodes 132 and 134 of the switching structures
and/or a data line electrically connected to the source elec-
trodes 152 and 156.

[0085] The power line 160 may be disposed in the third
region III (peripheral power line region III) of the substrate
100 and in the same layer as occupied by the signal lines 150,
the source and drain electrodes 156, 158 and so on. The power
line 160 may supply the low potential pixel power ELVSS to
the second electrode 220. In example embodiments, the
power line 160 is disposed on the insulating interlayer 140
and extends around at least one side of the second region 1.
For example, the power line 160 may surround three sides (a
top side, a left side and a right side) of the second region II,
and may include a gap such that it does not fully surround a
bottom side of the second region II as is illustrated in FIGS. 2
and 3. The power line 160 may include a metal (e.g., Al, Cu,
Cr), a metal nitride (e.g., TiN), a conductive metal oxide, a
transparent conductive material (e.g., ITO, 1Z0), and the like
for example formed as a multi-layered structure. In other
words, the power line 160 may be formed using one or more
of the same materials as re used for the signal lines 150, the
source and drain electrodes 156, 158 and so on. The power
line 160 may have either a single layer structure or a multi-
layered structure.

[0086] An insulation layer 170 may be disposed on the
insulating interlayer 140 to cover the source electrodes 152
and 156, the drain electrodes 154 and 158 and the signal lines
150. In example embodiments, the insulation layer 170 may
extend from the first region I to the second region II and the
third region III. However, the insulation layer 170 may par-
tially cover or may not cover the power line 160 in the third
region II1. For example, the insulation layer 170 may include
a transparent insulation material such as a transparent plastic
or a transparent resin.

[0087] Referring now to FIG. 3, the first electrode 180
(lower electrode of the OLED 200), a conductive pattern 185
and a pixel area defining pattern 190 may be disposed on the
insulation layer 170.

[0088] The first electrode 180 may be disposed in the first
region I on the insulation layer 170. The first electrode 180
may contact the first drain electrode 154 of the first switching
structure through a contact 175 penetrating the insulation
layer 170. Therefore, the first electrode 180 may be electri-
cally connected to the first switching structure.

[0089] In example embodiments, the first electrode 180
may serve as a pixel electrode that may be patterned corre-
sponding to each pixels, and the first electrode 180 may be an
anode that may supply holes to the organic light emitting
layer 200.

[0090] When the organic light emitting device is a from-
the-top emission type, the first electrode 180 may be a reflec-
tive or otherwise opaque electrode. On the other hand, the
second electrode 220 of the from-the-top emission type
OLED should be a transparent electrode or a semi-transparent
(e.g., semi-reflective) electrode. When the first electrode 180
1s the reflective electrode, the first electrode 180 may include
a metal or an alloy that may have a good reflectivity. Light
emission may be based on an optical resonance established
between the lower, fully reflective first electrode 180 and the
upper. partially-reflective, partially-transmissive second
electrode 220.

[0091] Further, the conductive pattern 185 may be disposed
onthe insulation layer 170 and the power line 165. In example
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embodiments, the conductive pattern 185 may directly con-
tact the power line 160 in the third region I1I (the peripheral
power line region I11).

[0092] The conductive pattern 185 may include a material
substantially the same as or substantially similar to that of the
first electrode 180. The conductive pattern 185 may include a
conductive material of low resistivity, so that the conductive
pattern 185 may be electrically connected to the power line
160 without creating any substantial I*R voltage drop.
[0093] Thepixel defining pattern 190 (e.g., a Black Matrix)
may be disposed on the insulation layer 170 and the conduc-
tive pattern 185. In the first region I, the pixel defining pattern
190 may be disposed on the insulation layer 170 to partially
cover the firstelectrode 180. That is, the pixel defining pattern
190 may separate each pixels in the first region I, and may
prevent a concentration of an electrical potential at end por-
tions of the first electrode 180.

[0094] Inthe second region Il and in the third region III, the
pixel defining pattern 190 may be disposed on the conductive
pattern 185. The pixel defining pattern 190 may entirely cover
the conductive pattern 185 in the third region I11 such that the
pixel defining pattern 190 may protect and isolate the con-
ductive pattern 185. While the pixel defining pattern 190 may
partially cover the conductive pattern 185 in the second
region II. In example embodiments, a plurality of pixel defin-
ing patterns 190 may be disposed in the second region II. The
plurality of pixel defining patterns 190 may prevent a concen-
tration of an electrical potential at an end portion of the
conductive pattern 185.

[0095] The auxiliary electrode 210 may be disposed in the
second region 11 (the auxiliary power coupling region II) and
on the pixel defining pattern 190 and on the conductive pat-
tern 185. The auxiliary electrode 210 may directly contact the
conductive pattern 185 in places where the pixel defining
pattern 190 is not be disposed so as to cover the conductive
pattern 185. In example embodiments, the auxiliary electrode
210 may be disposed in the second region II adjacent to the
power line 160. For example, the auxiliary electrode 210 may
be disposed in the second region II that may extend around
three sides (a top side, a left side and a right side) of the first
region I (the major interior region I).

[0096] In example embodiments, the auxiliary electrode
210 may be formed by a vapor deposition process such an
evaporation using a conductive metal. For example, the aux-
iliary electrode 210 may include aluminum, magnesium, sil-
ver, platinum, gold, chromium, tungsten, molybdenum, tita-
nium and/or palladium. These may be used alone or
combinations thereof. For example, the auxiliary electrode
210 may include an alloy of magnesium and silver in a respec-
tive weight ratio of about 9:1.

[0097] In other example embodiments, the auxiliary elec-
trode 210 may include a material different from (e.g., having
a substantially lower resistivity than) that of the second elec-
trode 220. The auxiliary electrode 210 may directly contact
the second electrode 220 and also the conductive pattern 185,
so that the auxiliary electrode 210 may include a material that
may reduce an interposed contact resistance between the
second electrode 220 and the conductive pattern 185.

[0098] The auxiliary electrode 210 may be disposed in the
second region I, that is the image non-displaying region of
the display panel. Accordingly, a non-transparency of the
auxiliary electrode 210 will not affect the light efficiency of
the organic light emitting display device. Therefore, the mate-
rial and the thickness of the auxiliary electrode 210 may not
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be limited to merely transparent or semi-transparent/semi-
reflective materials. Moreover, the auxiliary electrode 210
may have a thickness substantially larger than that of the
second electrode 220, so that an electrical resistance of the
auxiliary electrode 210 may be relatively small and thus a
substantial I*R voltage drop is not generated due to presence
of the auxiliary electrode 210 in forming part of the inter-
layer connection bridge between the power line 160 and the
second electrode 220.

[0099] In other words, given that the low resistance auxil-
iary electrode 210 is disposed between the second electrode
220 of higher resistivity and the conductive pattern 185, an
electrical resistance therebetween may be decreased as com-
pared to the case where the auxiliary electrode 210 is left out
in second region II. Therefore, a substantial [*R voltage drop
between the power line 160 and the second electrode 220 may
be prevented, and light emission uniformity may be
improved.

[0100] The second electrode 220 may be disposed con-
formably and directly on the auxiliary electrode 210 so as to
maximize contact area between the two while at the same
time conforming to the undulations of the pixel defining
pattern 190 in the auxiliary power coupling region 1. Addi-
tionally, the second electrode 220 may be disposed to oppose
the first electrode 180 in the first region I.

[0101] In the illustrated example embodiment, the second
electrode 220 may serve as a common electrode, and may
function as a cathode that may supply electrons to the organic
light emitting layer 200.

[0102] When the second electrode 220 is a transparent elec-
trode or a semi transparent electrode, the second electrode
220 may include a thin metal layer. In this case, the second
electrode 220 may have a predetermined transparency and a
predetermined partial reflectivity. If the metallic portion of
the second electrode 220 has a relatively large thickness, the
transparency of the second electrode 220 may decrease, and
the light output efficiency of the organic light emitting device
may degrade. Accordingly, the second electrode 220 may
have a relatively small thickness below about 30 nm. Particu-
larly, the second electrode 220 may have a thickness of about
10 nm to about 15 nm. The second electrode 220 may include
aluminum, magnesium, silver, platinum, gold, chromium,
tungsten, molybdenum, titanium or palladium. These may be
used alone or combinations thereof. For example, the second
electrode 220 may include an alloy of magnesium and silver
in a respective weight ratio of about 9:1.

[0103] In other example embodiments, the second elec-
trode 220 may include a material substantially the same as or
similar to that used in the auxiliary electrode 210. Therefore,
the second electrode 220 and a respective part (sublayer) of
the auxiliary electrode 210 may be formed integrally.

[0104] The organic light emitting layer 200 may be dis-
posed between the first electrode 180 and the second elec-
trode 220. The organic light emitting layer 200 may include at
least one light emitting layer. In example embodiments, the
organic light emitting layer 200 may include a blue light
emitting layer, a green light emitting layer or a red light
emitting layer. In other example embodiments, the organic
light emitting layer 200 may include the blue light emitting
layer, the green light emitting layer and the red light emitting
layer which are stacked sequentially. The organic light emit-
ting layer 200 may further include a hole injection layer, a
hole transfer layer, an electron injection layer and/or an elec-
tron transfer layer.
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[0105] According to example embodiments, the organic
light emitting display device may include the second elec-
trode 220 disposed in the first region I and the second region
11, the power line 160 disposed in the third region IIT and the
conductive pattern 185 disposed in the second region II and
the third region I11. The organic light emitting display device
may further include the auxiliary electrode 210 in the second
region I1 to provide bridging between the conductive pattern
185 and the second electrode 220. Therefore, the low poten-
tial pixel power ELVSS may be transferred from the power
line 160 to the second electrode 220 through the conductive
pattern 185 and the auxiliary electrode 210 without incurring
current concentration at any one of the plural contacting
points between the auxiliary electrode 210 and the conductive
pattern 185 and without incurring a substantial I*R voltage
drop in the auxiliary power coupling region II. The auxiliary
electrode 210 may have a relatively low resistance, so that the
voltage drop of the low potential pixel power ELVSS may be
reduced. Further, the auxiliary electrode 210 may be disposed
in the second region II, and may not disposed in the first
region I, so that the light output efficiency of the organic light
emitting display device may not be degraded by the presence
thereat of the auxiliary electrode 210. Therefore, the light
emission uniformity of the organic light emitting display
device may be improved.

[0106] FIG. 4 is a local cross-sectional view illustrating an
organic light emitting display device in accordance with
another embodiment. The organic light emitting display
device of FIG. 4 may be substantially the same as or similar to
that illustrated in FIGS. 2 and 3 except for the positioning of
the respective auxiliary electrode 212 being on top of rather
than below the respective second electrode 222. Thus, like
reference numerals refer to like elements, and repetitive
explanations thereof may be omitted herein.

[0107] Referring to FIG. 4, the organic light emitting dis-
play device may include a base substrate 100, first and second
switching structures, a first electrode 180, an organic light
emitting layer 200, a second electrode 222, a conductive
pattern 185 and a power line 160. The organic light emitting
display device may be divided into a first region I (major
interior region I), a second region II (auxiliary power cou-
pling region IT) and a third region IIT (peripheral power line
region I1I).

[0108] A buffer layer 110, the first and second switching
structures, an insulating interlayer 140 and signal lines 150
may be disposed on the substrate 100, and an insulation layer
170 may be disposed to cover the above mentioned compo-
nents. In example embodiments, the insulation layer 170 may
extend from the first region I to the second region I1 and the
third region I1I. Further, the power line 160 in the third region
11T may not entirely be covered with the insulation layer 170.

[0109] A first electrode 180 may be disposed in the first
region I on the insulation layer 170, and a conductive pattern
185 may be disposed in the second region II and the third
region I1I on the insulation layer 170.

[0110] When the organic light emitting display device is of
a top emission type, the first electrode 180 may be a reflective
electrode including a metal or an alloy having a relatively
large reflectivity. The conductive pattern 185 may directly
contact the power line 160, and may include a material sub-
stantially the same as that of the reflective, metallic first
electrode 180.
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[0111] Further, the pixel defining patterns 190 may be dis-
posed on the insulation layer 170 to partially cover the first
electrode 180 and the conductive pattern 185.

[0112] The second electrode 222 may be disposed on the
pixel defining patterns 190 and the conductive pattern 185.
The second electrode 222 may be disposed to oppose the first
electrode 180 in the first region I, and may be disposed on the
conductive pattern 185 and the pixel defining pattern 190 in
the second region II.

[0113] When the second electrode 222 is a transparent elec-
trode or a semi-transparent, semi-reflective electrode, the sec-
ond electrode 222 may include a metal. The second electrode
222 may include a material substantially the same as or simi-
lar to that of the second electrode 220 described with refer-
ence to FIGS. 2 and 3.

[0114] The auxiliary electrode 212 may be disposed in the
second region IT and on top of the second electrode 222. Tn
example embodiments, the auxiliary electrode 212 may
include a material substantially the same as or similar to one
used for the second electrode 222.

[0115] According to the example embodiment of FIG. 4,
the organic light emitting display device may include the
auxiliary electrode 212 in the second region 11 on the second
electrode 222. Therefore, the low potential pixel power
ELVSS may be transferred from the power line 160 to the
second electrode 222 through the conductive pattern 185 and
the auxiliary electrode 212. The auxiliary electrode 212 may
have a relatively low resistance, so that the voltage drop ofthe
low potential pixel power ELVSS may be reduced.

[0116] FIG. 51is a local cross-sectional view illustrating an
organic light emitting display device in accordance with yet
another embodiment. The organic light emitting display
device of FIG. 5 may be substantially the same as or similar to
those illustrated with reference to FIGS. 2 and 3 except for the
respective auxiliary electrode 214 of FIG. 5 which is a thicker
but monolithically integral extension of the second electrode
224. Thus, like reference numerals refer to like elements, and
repetitive explanations thereon may be omitted herein.

[0117] Referring to FIG. 5, the organic light emitting dis-
play device may include a substrate 100, first and second
switching structures, a first electrode 180, an organic light
emitting layer 200, a second electrode 224, a conductive
pattern 185 and a power line 160. The organic light emitting
display device may be divided into a first region I, a second
region II and a third region I1I.

[0118] A buffer layer 110, the first and second switching
structures, an insulating interlayer 140 and signal lines 150
may be disposed on the substrate 100, and an insulation layer
170 may be disposed to cover the above mentioned compo-
nents. In example embodiments, the insulation layer 170 may
extend from the first region I to the second region II and the
third region I1I. Further, the power line 160 in the third region
160 may not be entirely covered with the insulation layer 170.

[0119] A first electrode 180 may be disposed in the first
region I on the insulation layer 170, and a conductive pattern
185 may be disposed in the second region II and the third
region I1I on the insulation layer 170.

[0120] Theconductive pattern 185 may directly contact the
power line 160, and may include a material substantially the
same as that of the first electrode 180. The conductive pattern
185 may electrically connect the power line 160 and also at
distributed contact points with the illustrated auxiliary elec-
trode 214.
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[0121] Thepixel defining patterns 190 may be disposed on
the insulation layer 170 to partially cover the first electrode
180 and the conductive pattern 185.

[0122] The second electrode 224 may be disposed in the
first region I on the pixel defining patterns 190. The second
electrode 224 may be disposed to oppose the first electrode
180. The second electrode 224 may include a material sub-
stantially the same as or similar to that of the second electrode
220 described with reference to FIGS. 2 and 3.

[0123] The auxiliary electrode 214 may be disposed in the
second region II on the conductive pattern 185 and the pixel
defining pattern 190. In example embodiment of FIG. 5, the
auxiliary electrode 214 uses a material substantially the same
as or similar to that of the second electrode 224 except that it
has greater thickness. Alternatively, the auxiliary electrode
214 may additionally include a material different from that of
the second electrode 224. The auxiliary electrode 214 may
have athickness atleast twice the thickness, if not more, of the
second electrode 224.

[0124] According to example embodiments, the organic
light emitting display device may include the auxiliary elec-
trode 214 in the second region II on the conductive pattern
185 and the pixel defining pattern 190. Therefore, the low
potential pixel power ELVSS may be transferred from the
power line 160 to the second electrode 224 through the con-
ductive pattern 185 and the auxiliary electrode 214. The aux-
iliary electrode 214 may have a relatively low resistance, so
that the voltage drop of the low potential pixel power ELVSS
may be reduced.

[0125] FIGS. 6to 13 include plan views and cross-sectional
views illustrating a method of manufacturing an organic light
emitting display device in accordance with some of the
embodiments described above. FIGS. 6,7,8,9,11 and 13 are
cross-sectional views illustrating a method of manufacturing
an organic light emitting display device in accordance with
some embodiments, and FIGS. 10 and 12 are plan views
illustrating a mask used for manufacturing an organic light
emitting display device.

[0126] Referring to FIG. 6, abuffer layer 110, semiconduc-
tor patterns 120 and 125, a gate insulation layer 130, gate
electrodes 132 and 134 and an insulating interlayer 140 may
be formed on a substrate 100.

[0127] The substrate 100 may be divided into a first region
1, a second region I1 and a third region I1I in accordance with
FIG. 2. The buffer layer 110 may be formed on the substrate
100, and a semiconductor layer may be formed on the buffer
layer 110. The semiconductor layer may be partially
removed, and impurities may be implanted into the semicon-
ductor layer to form the semiconductor patterns 120 and 125.
In example embodiments, the semiconductor layer may be
formed using polysilicon, doped polysilicon, amorphous sili-
con or doped amorphous silicon. In other example embodi-
ments, the semiconductor layer may be formed using a ter-
nary system or a quaternary system, semiconductive oxide
comprising a combination of AWBxCyO (A, B, C—Zn, Cd,
Ga, In, Sn, Hf or Zr; 0=w, X, y). Impurities may be implanted
into the first semiconductor pattern 120, thereby forming a
first source region 121 and a first drain region 122 and defin-
ing a first channel region 123 therebetween. Further, impuri-
ties may be implanted into the second semiconductor pattern
125, thereby forming a second source region 126 and a sec-
ond drain region 127 and defining a second channel region
129 therebetween.
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[0128] Then, the gate insulation layer 130 may be formed
on the buffer layer 110 to cover the semiconductor patterns
120 and 125. The gate electrodes 132 and 134 and insulating
interlayer 140 may be formed on the gate insulation layer 130.
[0129] Referring to FIG. 7, source electrodes 152 and 156,
drain electrodes 154 and 158, a signal line 150 and a power
line 160 may be formed on the insulating interlayer 140 using
one or more low resistivity conductive materials for the same.
[0130] The gate insulation layer 130 and the insulating
interlayer 140 may be partially removed to form openings
exposing the source regions 121 and 123 and the drain regions
122 and 127, and a first conductive layer may be formed on
the insulating interlayer 140 to fill the openings. Then, the
first conductive layer may be partially removed to form the
first source electrode 152 and the first drain electrode 154 in
the first region I, the second source electrode 156, the second
drain electrode 158 and the signal line 150 in the second
region 11, and the power line 160 in the third region III.
[0131] Referring to FIG. 8, an insulation layer 170 may be
formed on the insulating interlayer 140 and planarized so as to
cover the source electrodes 152 and 156, the drain electrodes
154 and 158 and the signal line 150 while providing an
essentially planar top surface. A first electrode 180 and a
conductive pattern 185 may be formed on the insulation layer
170 simultaneously after drain contact hole 175 is formed.
[0132] The insulation layer 170 may extend from the first
region I to the second region 1I and the third region III, and
may partially cover or may not cover the power line 160.
[0133] Then, a second conductive layer may be formed on
the insulation layer 170 and the power line 160, and the
second conductive layer may be patterned to form the first
electrode 180 in the first region I and the conductive pattern
185 in the second region II and the third region II1. In this
case, the conductive pattern 185 may be electrically con-
nected to the power line 160 as shown in FIG. 8.

[0134] In addition, and as mentioned, a first contact hole
175 may be formed through the insulation layer 170 before
forming the first electrode 180. Therefore, the first contact
hole 175 may provide electrical connection between the first
drain electrode 154 with the first electrode 180.

[0135] Referring to FIG. 9, next, a pixel defining pattern
190 may be formed to cover the first electrode 180 and the
conductive pattern 185, and then an organic light emitting
layer 200 may be formed on the first electrode 180.

[0136] The pixel defining pattern 190 may be formed using
alight blocking insulation material (e.g., a dyed photoresist).
In example embodiments, a plurality of pixel defining pat-
terns 190 may be formed in the first region I, the second
region II and the third region III. The pixel defining pattern
190 may be formed to cover end portions of the first electrode
180 to separated each pixels in the first region 1. Further, the
pixel defining pattern 190 may protect the conductive pattern
185 and the power line 160 in the third region 1.

[0137] Referring to FIGS. 10 and 11, an auxiliary electrode
210 may be formed to cover the pixel defining pattern 190 and
the conductive pattern 185 by using a first mask 250 exposing
the second region II.

[0138] The first mask 250 may include a first opening 251.
The first opening 251 may partially expose the second region
1T of the substrate 100. In example embodiments, the first
opening 251 may expose portions of the second region I that
surround three sides (a top side, a left side and a right side) of
the first region I.
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[0139] In example embodiments, the first mask 250 may
include a plurality of first openings 251 and each of the first
openings 251 may correspond to each of the organic light
emitting display devices.

[0140] The auxiliary electrode 210 may be formed by a
physical vapor deposition process. For example, the auxiliary
electrode 210 may be formed by an evaporation process or a
sputtering process using the first mask 250.

[0141] In example embodiments, the auxiliary electrode
210 may be formed by an evaporation process in which a
silver source and a magnesium source may be heated simul-
taneously. In this case, a crucible for receiving the silver
source and the magnesium source may be disposed at a lower
portion of a vacuum chamber, and the substrate 100 may be
disposed at an upper portion of the vacuum chamber. The first
mask 250 may be arranged to expose the second region I of
the substrate 100. Alternatively, the auxiliary electrode 210
may be formed by a co-sputtering process using a silver target
and a magnesium target.

[0142] Referring to FIGS. 12 and 13, a second electrode
220 may be formed to cover the auxiliary electrode 210, the
pixel defining pattern 190 and the organic light emitting layer
200by using a second mask 260 exposing the first region I and
the second region II during the deposition process.

[0143] Thesecond mask 260 may include a second opening
261. The second opening 261 may entirely expose the first
region I and the second region II of the substrate 100. In
example embodiments, the second mask 260 may include a
plurality of second openings 261.

[0144] The process for forming the second electrode 220
may be substantially similar to the process for forming the
auxiliary electrode 210 except for the second mask 260.
[0145] Inexample embodiments, the second mask 220 may
be formed by an evaporation process using the silver source
and the magnesium source. Therefore, the second mask 220
and the auxiliary electrode 210 may be formed in the same
vacuum chamber by using the same evaporation source.
Alternatively, the second electrode 220 may be formed by
using an evaporation source different from those of the aux-
iliary electrode 210.

[0146] According to example embodiments, the auxiliary
electrode 210 having a relatively low resistance may be
formed in the second region 1T between the conductive pattern
185 and the second electrode 220. Therefore, voltage drop
from the conductive pattern 185 to the second electrode 220
may be reduced.

[0147] FIGS. 14 to 17 are plan views and cross-sectional
views illustrating a method of manufacturing an organic light
emitting display device in accordance with other embodi-
ments.

[0148] First, processes substantially the same as or similar
to those illustrated with reference to FIGS. 6 to 9 may be
performed. That is, first and second switching structures, a
power line 160, a first electrode 180 and a pixel defining
pattern 190 may be formed on a substrate 100.

[0149] Referring to FIGS. 14 and 15, a second electrode
222 may be formed first to cover the conductive pattern 185,
the pixel defining pattern 190 and the organic light emitting
layer 200 by using a first mask 252 exposing the first region
and the second region II.

[0150] The first mask 252 may include a first opening 253,
and the first opening 253 may entirely expose the first region
I and the second region II of the substrate 100. Process for
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forming the second electrode 222 may be substantially simi-
lar to those of the second electrode 220 described with refer-
ence to FIGS. 12 and 13.

[0151] Referring to FIGS. 16 and 17, an auxiliary electrode
212 may thereafter be formed on top of the second electrode
22 by using a second mask 262 exposing the second region I1.
[0152] Thesecond mask 262 may include a second operning
263, and the second opening 263 may partially expose the
second region II of the substrate 100. Process for forming the
auxiliary electrode 212 may be substantially similar to those
of the auxiliary electrode 210 described with reference to
FIGS. 10 and 11.

[0153] According to example embodiments, even though a
position of the auxiliary electrode 212 and the second elec-
trode 222 are changed, the auxiliary electrode 212 having a
relatively low resistance may be formed in the second region
1T onthe second electrode 222. Therefore, avoltage drop from
the conductive pattern 185 to the second electrode 222 may be
reduced.

[0154] FIGS. 18 to 21 are plan views and cross-sectional
views illustrating a method of manufacturing an organic light
emitting display device in accordance with yet other embodi-
ments.

[0155] First, processes substantially the same as or similar
to those illustrated with reference to FIGS. 6 to 9 may be
performed. That is, first and second switching structures, a
power line 160, a first electrode 180 and a pixel defining
pattern 190 may be formed on a substrate 100.

[0156] Referring to FIGS. 18 and 19, a second electrode
224 may be formed to cover the pixel defining pattern 190 and
the organic light emitting layer 200 by using a first mask 254
exposing the first region I.

[0157] The first mask 254 may include a first opening 255,
and the first opening 255 may entirely expose the first region
Tofthe substrate 100. In example embodiments, the first mask
254 may include a plurality of first openings 255 as shown in
FIG. 18. Process for forming the second electrode 224 may be
substantially similar to those of the second electrode 220
described with reference to FIGS. 12 and 13.

[0158] Referring to FIGS. 20 and 21, an auxiliary electrode
214 may be formed on the conductive pattern 185 and the
pixel defining pattern 190 by using a second mask 264 expos-
ing the second region II.

[0159] Thesecond mask 264 may include a second opening
265, and the second opening 265 may partially expose the
second region II of the substrate 100. Process for forming the
auxiliary electrode 214 may be substantially similar to those
of the auxiliary electrode 210 described with reference to
FIGS. 10 and 11.

[0160] According to example embodiments, even though
positions of the auxiliary electrode 214 and the second elec-
trode 224 are changed, the auxiliary electrode 214 having a
relatively low resistance may be formed between the second
electrode 224 and the conductive pattern 185. Therefore, a
voltage drop from the conductive pattern 185 to the second
electrode 224 may be reduced.

[0161] Given the here provided, example embodiments, the
inventive concept may be applied to various other electric
apparatuses. For example, the inventive concept may be
applied to not only in a stationary electric apparatus such as a
monitor, a television, a digital information display (DID)
apparatus, but also in a portable electric apparatus such as a
notebook, a digital camera, a mobile phone, a smart phone, a
smart pad, a personal digital assistant (PDA), a personal
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media player (PMP), a MP3 player, a navigation system, a
camcorder, a portable game machine, and the like.

[0162] The foregoing is illustrative of example embodi-
ments and is not to be construed as limiting thereof. Although
a few example embodiments have been described, those
skilled in the art will readily appreciate in view of the fore-
going that many modifications are possible in the example
embodiments without materially departing from the novel
teachings and advantages of the here disclosed inventive con-
cepts. Accordingly, all such modifications are intended to be
included within the scope of the present teachings. Therefore,
it is to be understood that the foregoing is illustrative of
various example embodiments and is not to be construed as
limited to the specific example embodiments disclosed, and
that modifications to the disclosed example embodiments, as
well as other example embodiments, are intended to be
included within the scope of the disclosure.

What is claimed is:

1. An organic light emitting display device, comprising:

a substrate having a first region (region I), a second region
(region IT) and a third region (region III), the second
region (II) extending at least partially around the first
region, and the third region (III) extending at least par-
tially around the second region;

afirst electrode and a light emitting structure coupled to be
driven by the first electrode both disposed in the first
region (I) and on the substrate;

a power line disposed in the third region (II) and on the
substrate;

a second electrode provided on and coupled to the light
emitting structure so as to oppose the first electrode, the
second electrode being disposed at least in the first
region (I) of the substrate;

a conductive pattern electrically connecting the second
electrode with the power line; and

an auxiliary electrode directly contacting the second elec-
trode, the auxiliary electrode being disposed in the sec-
ond region (II) of the substrate;

wherein the auxiliary electrode has a lower resistivity per
unit area than that of the second electrode.

2. The organic light emitting display device of claim 1,
wherein the auxiliary electrode has a thickness substantially
larger than a thickness of the second electrode.

3. The organic light emitting display device of claim 1,
wherein the auxiliary electrode includes a material substan-
tially the same as a material used in the second electrode.

4. The organic light emitting display device of claim 1,
wherein the auxiliary electrode entirely covers a top surface
of a portion of the second electrode in the second region.

5. The organic light emitting display device of claim 1,
wherein the second electrode entirely covers a top surface of
the auxiliary electrode in the second region.

6. The organic light emitting display device of claim 1,
wherein the second electrode includes an alloy of magnesium
and silver in a respective weight ratio of about 9:1.

7. The organic light emitting display device of claim 1,
wherein the power line extends around at least three sides of
the second region (II).
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8. The organic light emitting display device of claim 1,
further comprising a pixel defining pattern disposed between
the second electrode and the conductive pattern in the second
regior,

wherein the pixel defining pattern covers end portions of

the conductive pattern.

9. The organic light emitting display device of claim 1,
wherein the first region is an image displaying region con-
taining the light emitting structure, and wherein the second
region and the third region are non-displaying regions.

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

providing a substrate having a first region (region I), a

second region (region II) and a third region (region IIT),
the second region (II) extending at least partially around
the first region, and the third region (IIT) extending at
least partially around the second region;

forming a power line in the third region and on the sub-

strate;

forming a first electrode and a conductive pattern simulta-

neously, the first electrode being disposed in the first
region of the substrate;

forming a light emitting structure on the first electrode;

forming anauxiliary electrode electrically connected to the

conductive pattern in the second region by performing a
deposition process using a first mask; and

forming a second electrode coupled to the light emitting

structure and opposing the first electrode by performing
a deposition process using a second mask, the second
electrode being disposed in the first region of the sub-
strate and being electrically connected to the auxiliary
electrode.

11. The method of claim 10, wherein the first mask is
arranged to partially expose the second region of the sub-
strate, and wherein the second mask is arranged to expose the
first region and the second region of the substrate.

12. The method of claim 10, wherein the deposition pro-
cesses using the first mask and the second mask include a
physical vapor deposition process that deposits its vapor
materials through respective openings of the respective
masks.

13. The method of claim 12, wherein a process for forming
the auxiliary electrode and a process for forming the second
electrode are performed in the same chamber using the same
source gas.

14. The method of claim 10, wherein the power line
extends around at least three sides of the second region.

15. The method of claim 10, wherein the auxiliary elec-
trode has a thickness substantially larger than a thickness of
the second electrode.

16. The method of claim 10, further comprising forming a
pixel defining pattern in the second region, before forming the
light emitting structure.

17. The method of claim 10, wherein the first region is an
image displaying region that contains the light emitting struc-
ture, and wherein the second region and the third region are
non-displaying regions.
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