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(57) ABSTRACT

Provided is an organic light emitting display (OLED) device
that includes, for example, a thin film transistor including an
active layer, a gate electrode, a source electrode, and a drain
electrode; a planarization layer on the thin film transistor; an
anode on the planarization layer; an organic light emitting
layer on the anode; a cathode on the organic light emitting
layer; a first auxiliary line on the same layer and formed of the
same material as the source electrode and the drain electrode;
and a second auxiliary line on the same layer and formed of
the same material as the anode, wherein the first auxiliary line
and the second auxiliary line cross each other with the pla-
narization layer interposed therebetween, and wherein the
first auxiliary line is electrically connected with the cathode
through the second auxiliary line.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

[0001] Thisapplication claims the priority of Korean Patent
Application No. 10-2014-0143122 filed on Oct. 22, 2014, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present disclosure relates to an organic light
emitting display (OLED) device and a method of manufac-
turing the same, and more particularly, to an OLED device
with reduced voltage drop in the cathode and improved aper-
ture ratio.

[0004] 2. Discussion of the Related Art

[0005] Organic light emitting display (OLED) devices are a
self-luminous display that does not require an additional light
source, different from liquid crystal display (LCD) devices.
Therefore, OLED devices can be made lighter and thinner.
Further, OLED devices have advantages in that they can be
driven with low voltage and less power consumption, and that
they represents vivid colors and have short response time,
wide viewing angle and good contrast ratio (CR). For these
reasons, OLED devices are currently under development as
the next generation display.

[0006] In the case of a top-emission type OLED device, a
transparent electrode or a semi-transmissive electrode can be
used as a cathode in order to emit the light generated from an
organic light emitting layer upward. In either case in which
the transparent electrode or the semi-transmissive electrode is
used as the cathode, the cathode has typically a small thick-
ness in order to improve light transmittance. A decrease in
thickness of the cathode increases the electric resistance of
the cathode electrode. As a result, a large-area OLED device
may suffer from a higher voltage drop, as the cathode is
further from a voltage supply pad unit, that may cause lumi-
nance non-uniformity.

[0007] In order to minimize such a voltage drop, a method
of forming a separate auxiliary electrode has been used. FIG.
1is a schematic cross-sectional view of an OLED device that
includes an auxiliary electrode according to the related art.
[0008] Referring to FIG. 1, an OLED device according to
the related art includes a first auxiliary electrode 108, a sec-
ond auxiliary electrode 107, a substrate 110, a buffer layer
120, a planarization layer 152, an anode 160, a bank layer
162, a partition 164, an organic layer 166, an organic light
emitting layer 170, and a cathode 180.

[0009] Herein, the anode 160 and the first auxiliary elec-
trode 107 are formed of the same material by the simulta-
neous process, and the organic light emitting layer 170 and
the organic layer 166 are also formed of the same material by
the simultaneous process. The second auxiliary electrode 108
is formed by using a separate process using a mask.

[0010] Inthe OLED device 100 of FIG. 1, the second aux-
iliary electrode 108 and the first auxiliary electrode 107,
which are electrically connected with the cathode 180, is used
to minimize the voltage drop to remedy the luminance non-
uniformity problem of the OLED device.

[0011] However, in the OLED device 100 of FIG. 1, a
sufficiently large area in each sub pixel region is desired to
form the partition 164 and the first auxiliary electrode 107,
which is disposed on the same layer and made of the same
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material as the anode 160. Because the area where the first
auxiliary electrode 107 and the partition 164 are disposed
typically does not contribute to the light emitting region, the
aperture ratio of the OLED device 100 may be lowered.

[0012] Moreover, in order to maintain a uniform sheet
resistance value, when the second auxiliary electrode 108 is
disposed below the first auxiliary electrode 107 and above the
planarization layer 152, a separate mask process may be
required, as illustrated in FIG. 1. As a result, a manufacturing
process of the OLED device 100 may become complicated,
and a manufacturing time may increase.

SUMMARY OF THE INVENTION

[0013] Accordingly, the present invention is directed to
provide an organic light emitting display (OLED) device and
a method of manufacturing the same that substantially obvi-
ate one or more problems due to limitations and disadvan-
tages of the related art.

[0014] An advantage of the present invention is directed to
provide an OLED device with reduced voltage drop in the
cathode and improved aperture ratio.

[0015] Additional features and advantages 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. These and other advantages of the
invention will be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0016] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described, an organic light emitting display
(OLED) device having a pixel region including a plurality of
sub pixel regions may, for example, include a thin film tran-
sistor including an active layer, a gate electrode, a source
electrode, and a drain electrode; a planarization layer on the
thin film transistor; an anode on the planarization layer; an
organic light emitting layer on the anode; a cathode on the
organic light emitting layer; a first auxiliary line on the same
layer and formed of the same material as the source electrode
and the drain electrode; and a second auxiliary line on the
same layer and formed of the same material as the anode,
wherein the first auxiliary line and the second auxiliary line
cross each other with the planarization layer interposed ther-
ebetween, and wherein the first auxiliary line is electrically
connected with the cathode through the second auxiliary line.

[0017] According to another feature of the present disclo-
sure, an extension direction of the first auxiliary line and an
extension direction of the second auxiliary line may be ver-
tical to each other.

[0018] According to yet another feature of the present dis-
closure, the sub pixel region may have a quadrangular shape,
and the second auxiliary line may extend parallel to a short
side of the sub pixel region.

[0019] According to still another feature of the present
disclosure, the first auxiliary line and the second auxiliary line
may be electrically connected to each other at a point where
both auxiliary lines cross each other with the planarization
layer interposed therebetween.

[0020] According to still another feature of the present
disclosure, the organic light emitting display device may
further include a Vdd voltage line disposed on the same layer
and made of the same material as the first auxiliary line.
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[0021] According to still another feature of the present
disclosure, the planarization layer and an inorganic layer may
be disposed between the Vdd voltage line and the second
auxiliary line.

[0022] According to still another feature of the present
disclosure, at least one driving circuit may be disposed
between the Vdd voltage line and the first auxiliary line.
[0023] According to still another feature of the present
disclosure, the Vdd voltage line may include a first Vdd
voltage line and a second Vdd voltage line, and at least one
driving circuit may be disposed between the first Vdd voltage
line and the second Vdd voltage line.

[0024] According to still another feature of the present
disclosure, only a part of the first Vdd voltage line may be
vertically overlapped with the anode, and only a part of the
second Vdd voltage line may be vertically overlapped with
the anode.

[0025] According to still another feature of the present
disclosure, the width of the first Vdd voltage line and the
width ofthe second Vdd voltage line may be the same as each
other.

[0026] According to still another feature of the present
disclosure, the pixel region may include four sub pixel
regions, and four sub pixel regions may emit light of different
colors from each other.

[0027] According to still another feature of the present
disclosure, the organic light emitting display device may
further include a reference line disposed on the same layer
and made of the same material as the first auxiliary line.
[0028] According to still another feature of the present
disclosure, two driving circuits may be disposed between the
Vdd voltage line and the reference line.

[0029] According to still another feature of the present
disclosure, the reference line may supply signals to four
respective sub pixel regions through a first connection layer,
the voltage line may supply the signals to four respective sub
pixel regions through a second connection layer, and the first
connection layer and the second connection layer may be
disposed on the same layer and made of the same material.
[0030] According to still another feature of the present
disclosure, the active layer may be configured by an oxide
semiconductor, and the first connection layer and the second
connection layer may block light that is introduced into the
active layer.

[0031] According to still another feature of the present
disclosure, the Vdd voltage line may include a first Vdd
voltage line and a second Vdd voltage line, at least one driving
circuit may be disposed between the first Vdd voltage line and
the reference line, and at least one driving circuit may be
disposed between the second Vdd voltage line and the refer-
ence line.

[0032] According to still another feature of the present
disclosure, the organic light emitting display device may
further include a partition disposed on the second auxiliary
line.

[0033] According to still another feature of the present
disclosure, the organic light emitting display device may
further include a third auxiliary line disposed on the same
layer and made of the same material as the anode, and the
second auxiliary line and the third auxiliary line may have a
mesh structure on the same layer as the anode.

[0034] According to still another feature of the present
disclosure, the third auxiliary line and the first auxiliary line
may be vertically overlapped with each other.

Apr. 28,2016

[0035] Details of other exemplary embodiments will be
included in the detailed description of the disclosure and the
accompanying drawings.

[0036] According to still another feature of the present
disclosure, a first auxiliary electrode is disposed on the same
layer as a source electrode and a drain electrode and a second
auxiliary electrode is disposed on the same layer as an anode
to minimize voltage drop in a cathode and enhance luminance
uniformity of an organic light emitting display device.
[0037] According to still another feature of the present
disclosure, a Vdd voltage line is disposed while being divided
into two and an interval at which the Vdd voltage line and the
anode can superimpose on each other is maximally used to
significantly increase an aperture ratio of the organic light
emitting display device.

[0038] According to still another feature of the present
disclosure, the first auxiliary electrode is formed simulta-
neously when a source electrode and a drain electrode are
formed to simplify a manufacturing process of the organic
light emitting display device.

[0039] Itisto 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

[0040] 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. In
the drawings:

[0041] FIG. 1 is a schematic cross-sectional view of an
organic light emitting display device including an auxiliary
electrode according to the related art;

[0042] FIG. 2A is a schematic plan view of a top emission
type organic light emitting display device according to an
exemplary embodiment of the present disclosure;

[0043] FIG. 2B is a diagram of the organic light emitting
display device according to the exemplary embodiment of the
present disclosure of FIG. 2A;

[0044] FIG. 2C is a schematic plan view illustrating a data
line, a first Vdd voltage line, a second Vdd voltage line, a
reference line, a first auxiliary line, and a second auxiliary line
in the organic light emitting display device of FIG. 2B;

[0045] FIG. 2D is a schematic cross-sectional view of the
organic light emitting display device according to the exem-
plary embodiment of the present disclosure taken along line
11d-11d";

[0046] FIG. 2E is a schematic cross-sectional view of the
organic light emitting display device according to the exem-
plary embodiment of the present disclosure taken along line
Ile-Ile";

[0047] FIG. 2F is a schematic cross-sectional view of the
organic light emitting display device according to the exem-
plary embodiment of the present disclosure taken along line
TIf-11f

[0048] FIG. 2G is a schematic cross-sectional view of the
organic light emitting display device according to the exem-

plary embodiment of the present disclosure taken along line
Ng-1Ig';
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[0049] FIG. 2H is a schematic cross-sectional view of the
organic light emitting display device according to the exem-
plary embodiment of the present disclosure taken along line
TTh-ITh";

[0050] FIG. 3 is a schematic cross-sectional view of an
organic light emitting display device according to another
exemplary embodiment of the present disclosure; and
[0051] FIG. 4 is a schematic cross-sectional view of an
organic light emitting display device according to yet another
exemplary embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0052] Advantages and features of the present disclosure,
and methods for accomplishing the same will be more clearly
understood from exemplary embodiments described below
with reference to the accompanying drawings. However, the
present disclosure is not limited to the following exemplary
embodiments but may be implemented in various different
forms. The exemplary embodiments are provided only to
complete disclosure of the present disclosure and to fully
provide a person having ordinary skill in the art to which the
present disclosure pertains with the category of the disclo-
sure, and the present disclosure will be defined by the
appended claims.

[0053] The shapes, sizes, ratios, angles, numbers, and the
like shown in the accompanying drawings for describing the
exemplary embodiments of the present disclosure are merely
examples, and the present disclosure is not limited thereto.
Like reference numerals generally denote like elements
throughout the present specification. Further, in the following
description, a detailed explanation of known related tech-
nologies may be omitted to avoid unnecessarily obscuring the
subject matter of the present disclosure. The terms such as
“including,” “having,” and “consist of”” used herein are gen-
erally intended to allow other components to be added unless
the terms are used with the term “only”. Any references to
singular may include plural unless expressly stated otherwise.
[0054] Components are interpreted to include an ordinary
error range even if not expressly stated.

[0055] When the position relation between two parts is
described using the terms such as “on”, “above”, “below”,
and “next”, one or more parts may be positioned between the
two parts unless the terms are used with the term “immedi-
ately” or “directly” is not used.

[0056] When an element or layer is referred to as being
“on” another element or layer, it may be directly on the other
element or layer, or intervening elements or layers may be
present.

[0057] Although the terms “first”, “second”, and the like
are used for describing various components, these compo-
nents are not confined by these terms. These terms are merely
used for distinguishing one component from the other com-
ponents. Therefore, a first component to be mentioned below
may be a second component in a technical concept of the
present disclosure.

[0058] Throughout the whole specification, the same refer-
ence numerals denote the same elements.

[0059] Since size and thickness of each component illus-
trated in the drawings are represented for convenience in
explanation, the present disclosure is not necessarily limited
to the illustrated size and thickness of each component.
[0060] The features of various embodiments of the present
disclosure can be partially or entirely bonded to or combined
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with each other and can be interlocked and operated in tech-
nically various ways as can be fully understood by a person
having ordinary skill in the art, and the embodiments can be
carried outindependently of or in association with each other.
[0061] Hereinafter, various exemplary embodiments of the
present disclosure will be described in detail with reference to
the accompanying drawings.

[0062] FIG. 2A is a schematic plan view of a top emission
type organic light emitting display (OLED) device according
to an exemplary embodiment of the present disclosure.
[0063] Referring to FIG. 2A, the OLED device 200 accord-
ing to the exemplary embodiment of the present disclosure
includes a pixel region P. Only one pixel region P is illustrated
in FIG. 2a. but the OLED device 200 includes a plurality of
pixel regions P. The pixel region P includes a plurality of sub
pixel regions SP1, SP2, SP3, and SP4, and each sub pixel
region displays a respective color. As illustrated in FIG. 2A,
one pixel region P may include a first sub pixel region SP1, a
second sub pixel region SP2, a third sub pixel region SP3, and
a fourth sub pixel region SP4. The first sub pixel region SP1,
the second sub pixel region SP2, the third sub pixel region
SP3, and the fourth sub pixel region SP4 emit light of differ-
ent colors from each other, respectively. In detail, each sub
pixel region emits light of any one color of red, green, blue,
and white colors.

[0064] FIG. 2B is a diagram of the OLED device according
to the exemplary embodiment of the present disclosure of
FIG. 2A, and FIG. 2C is a schematic plan view illustrating a
data line, a first Vdd voltage line, a second Vdd voltage line,
a reference line, a first auxiliary line, and a second auxiliary
line in the OLED device of FIG. 2B.

[0065] Referring to FIGS. 2B and 2C, the OLED device
200 according to the exemplary embodiment of the present
disclosure includes a data line 201, a first scan line 202 and a
second scan line 203, a first Vdd voltage line 204, a second
Vdd voltage line 205, a reference line 206, a first auxiliary
line 207, a second auxiliary line 208, thin film transistors
TFT1, TFT2, and TFT3, a capacitor Cst, an anode 260, a first
connection layer 291, and a second connection layer 292.
[0066] The dataline 201 is allocated to each of the first sub
pixel region SP1, the second sub pixel region SP2, the third
sub pixel region SP3, and the fourth sub pixel region SP4 to
serve to transfer a signal to the first thin film transistor TFT1.
The data line 201 extends in a direction vertical to an array
direction of the sub pixel regions SP1, SP2, SP3, and SP4, that
is, a Y-axis direction.

[0067] Thefirstscanline 202 serves to transfer a scan signal
to the first thin film transistor TFT1 of each of the first sub
pixel region SP1, the second sub pixel region SP2, the third
sub pixel region SP3, and the fourth sub pixel region SP4.
Further, the second scan line 203 serves to transfer a signal to
asecond thin film transistor TFT2 to each of the first sub pixel
region SP1, the second sub pixel region SP2, the third sub
pixel region SP3, and the fourth sub pixel region SP4. The
first scan line 202 and the second scan line 203 extend in a
direction parallel to the array direction of the sub pixel
regions SP1, SP2, SP3, and SP4, that is, an X-axis direction.
[0068] TheVdd voltage lines 204 and 205 serve to transfer
Vdd voltage to a third thin film transistor TFT3 of each of the
first sub pixel region SP1, the second sub pixel region SP2, the
third sub pixel region SP3, and the fourth sub pixel region
SP4. The Vdd voltage lines 204 and 205 extend in the direc-
tion vertical to the array direction of the sub pixel regions
SP1, SP2, SP3, and SP4, that is, the Y-axis direction.
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[0069] Referring to FIGS. 2B and 2C, in the OLED device
200 according to the exemplary embodiment of the present
disclosure, the Vdd voltage lines 204 and 205 include two
Vdd voltage lines. that is, the first Vdd voltage line 204 and
the second Vdd voltage line 205. The first Vdd voltage line
204 serves to transfer the Vdd voltage to the third thin film
transistor TFT3 of each of two sub pixel regions, that is, the
first sub pixel region SP1 and the second sub pixel region SP2.
The second Vdd voltage line 205 also serves to transfer the
Vdd voltage to the third thin film transistor TFT3 of each of
two sub pixel regions, that is, the third sub pixel region SP3
and the fourth sub pixel region SP4. Herein, the width of the
first Vdd voltage line 204 and the width of the second Vdd
voltage line 205 may be the same as each other. Further, as
illustrated in FIG. 2B, at least one driving circuit may be
disposed between the first Vdd voltage line 204 and the sec-
ond Vdd voltage line 205.

[0070] The reference line 206 serves to transfer reference
voltage to the second thin film transistor TFT2 of each of the
first sub pixel region SP1, the second sub pixel region SP2, the
third sub pixel region SP3, and the fourth sub pixel region
SP4. The reference line 206 extends in the direction vertical to
the array direction of the sub pixel regions SP1, SP2, SP3, and
SP4, that is, the Y-axis direction. However, the reference line
206 may be omitted, when, for example, the thin film transis-
tor of the driving circuit is constituted by two. At least one
driving circuit, for example, one driving circuit may be dis-
posed between the reference line 206 and the first Vdd voltage
line 204, as illustrated in FIG. 2B. Also, at least one driving
circuit, for example, one driving circuit may be disposed
between the reference line 206 and the second Vdd voltage
line 205, as illustrated in FIG. 2B.

[0071] The first auxiliary line 207 and the second auxiliary
line 208 transfer to Vss voltage to the cathode 280 to serve to
supplement (or compensate) the voltage drop in the cathode
280. The first auxiliary line 207 extends in the direction
vertical to the array direction of the first sub pixel region SP1,
the second sub pixel region SP2, the third sub pixel region
SP3, and the fourth sub pixel region SP4, that is, the Y-axis
direction. Further, the second auxiliary line 208 extends in the
direction parallel to the array direction of the first sub pixel
region SP1, the second sub pixel region SP2, the third sub
pixel region SP3, and the fourth sub pixel region SP4, that is,
the X-axis direction.

[0072] As illustrated in FIG. 2D, as the first auxiliary line
207 and the second auxiliary line 208 are formed in a mesh
structure interposed between the organic material layer 250
and the planarization layer 252, the voltage drop in the cath-
ode 280 may be more effectively supplemented. The first
auxiliary line 207 and the second auxiliary line 208 may be
electrically connected to each other through contact holes
formed in the organic material layer 250 and the planarization
layer 252, at an area where the first auxiliary line 207 and the
second auxiliary line 208 cross each other with the organic
material layer 250 and the planarization layer 252 interposed
between the first auxiliary line 207 and the second auxiliary
line 208.

[0073] At least one driving circuit may be disposed
between the first auxiliary line 207 and the Vdd voltage lines
204 and 205. For example, as illustrated in FIG. 2B, one
driving circuit may be disposed between the first auxiliary
line 207 and the first Vdd voltage line 204, and one driving
circuit may be disposed between the first auxiliary line 207
and the second Vdd voltage line 205.
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[0074] The data line 201, the Vdd voltage lines 204 and
205, and the reference line 206 may be disposed on the same
layer and made of the same material as the source electrode
and the drain electrode. In particular, the first auxiliary line
207 may be disposed on the same layer and made of the same
material as the source electrode and the drain electrode. Fur-
ther, the second auxiliary line 208 may be disposed on the
same layer and made of the same material as the anode 260,
which will now be described in more detail.

[0075] The thin film transistors TFT1, TFT2, and TFT3
serve to drive the OLED device 200. The thin film transistors
TFT1, TEFT2, and TFT3 include the first thin film transistor
TET1, the second thin film transistor TFT2, and the third thin
film transistor TFT3. The first thin film transistor TFT1 is
driven by the scan signal applied to the first scan line 202 and
the second thin film transistor TFT2 is driven by the scan
signal applied to the second scan line 203. The thin film
transistors TFT1, TFT2, and TFT3 will now be further
described with reference to FIGS. 2D to 2H.

[0076] Thecapacitor Cst serves to acquire capacitance. The
first thin film transistor TFT1, the second thin film transistor
TFT2, the third thin film transistor TFT3, and the capacitor
Cst form one driving circuit for driving one sub pixel region
SP1, SP2, SP3, or SP4. Referring to FIG. 2D, an upper elec-
trode of the capacitor Cst may be disposed on the same layer
and made of the same material as the source electrode and the
drain electrode. Moreover, a lower electrode of the capacitor
Cst may be disposed on the same layer and made of the same
material as the first scan line 202 and the second scan line 203.
[0077] Meanwhile, the anode 260, the first connection layer
290, and the second connection layer 292 will now be
described with reference to FIGS. 2D to 2H.

[0078] InFIG.2B,itisillustrated that the driving circuit for
driving one sub pixel region SP1, SP2, SP3, or SP4 is consti-
tuted by three thin film transistors TFT1, TFT2, and TFT3 and
one capacitor Cst. However, the number of thin film transis-
tors and the number of capacitors are not particularly limited
thereto and may be variously modified.

[0079] FIG. 2D is a schematic cross-sectional view of the
OLED device according to the exemplary embodiment of the
present disclosure taken along line IId-IId'. FIG. 2E is a
schematic cross-sectional view of the OLED device accord-
ing to the exemplary embodiment of the present disclosure
taken along line Te-Ile'. FIG. 2F is a schematic cross-sec-
tional view of the OLED device according to the exemplary
embodiment of the present disclosure taken along line IIf-ITf".
FIG. 2G is a schematic cross-sectional view of the OLED
device according to the exemplary embodiment of the present
disclosure taken along line IIg-1Ig', and FIG. 2H is a sche-
matic cross-sectional view of the OLED device according to
the exemplary embodiment of the present disclosure taken
along line [Th-ITh".

[0080] Referring to FIGS. 2D to 2H, the OLED device 200
further includes a substrate 210, a buffer layer 220, a gate
insulating layer 231, an interlayer insulating layer 240, the
inorganic layer 250, the planarization layer 252, the anode
260, a bank layer 262, a partition 264, an organic layer 266, an
organic light emitting layer 270, the cathode 280, the first
connection layer 290, and the second connection layer 292.
[0081] The substrate 210 is used for supporting various
components of the OLED device 200. The substrate 210 may
be made of a material having transparency and flexibility.
[0082] The buffer layer 220 is disposed on the substrate
210. The buffer layer 220 is used to suppress penetration of
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moisture or impurities through the substrate 210 and pla-
narizes the top of the substrate 210. However, the buffer layer
220 may be omitted depending on, for example, the type of
the substrate 210 or the types of the thin film transistors TFT1,
TFT2, and TFT3 used in the OLED device 200. The buffer
layer 220 may be made of a transparent material.

[0083] As illustrated in FIG. 2E, the third thin film transis-
tor TFT3 includes an active layer 230e formed on the buffer
layer 220, a gate electrode 234e formed on the gate insulating
layer 231, and a source electrode 236¢ and a drain electrode
238e formed on the interlayer insulating layer 240. The active
layer 230e is made of a semiconductor material, for example,
an oxide semiconductor material and serves as a channel of
the third thin film transistor TFT3. The gate electrode 234e is
disposed on the same layer and made of the same material as
the first scan line 202 and the second scan line 203. The source
electrode 236¢ and the drain electrode 238e are disposed on
the same layer and made of the same material as the first
auxiliary line 207, the Vdd voltage lines 204 and 205, the data
line 201, and the reference line 206.

[0084] InFIGS. 2D to 2H, it is illustrated that the thin film
transistor has a coplanar structure for ease of description, but
is not limited thereto and the thin film transistor may have an
inverted staggered structure. Further, although not illustrated
in detail in FIGS. 2D to 2H, the first thin film transistor TFT1
and the second thin film transistor TFT2 also include the
active layer, the gate electrode, the source electrode, and the
drain electrode. In FIG. 2G, an active layer 234e and a drain
electrode 238 of the second thin film transistor TEFT2 may be
verified.

[0085] As illustrated in FIGS. 2B and 2C, in the OLED
device 200, the second auxiliary line 208 and the first Vdd
voltage line 204, and the second auxiliary line 208 and the
second Vdd voltage line 205 may not be crossed with each
other. Atleast two layers for securing a distance, for example,
the inorganic layer 250 and the planarization layer 252 are
disposed between the second auxiliary line 208 and the first
Vdd voltage line 204 and between the second auxiliary line
208 and the second Vdd voltage line 205 in order to reduce or
minimize interference between two lines supplying high volt-
age.

[0086] The inorganic layer 250 is disposed on the thin film
transistors TFT1, TFT2, and TFT3. The inorganic layer 250
serves to insulate components from the outside that are dis-
posed on the same layer and made of the same material as the
source electrode 236e. The inorganic layer 250 may be made
of silicon nitride or silicon oxide, but is not particularly lim-
ited thereto.

[0087] The planarization layer 252 is formed on the inor-
ganic layer 250. The planarization layer 252 serves to pla-
narize the top of the substrate and may be designated as an
overcoating layer. Contact holes for electrically connecting
the source electrode of the thin film transistors TFT1, TFT2,
and TFT3 and the anode 260 are formed on the inorganic layer
250 and the planarization layer 252. Further, contact holes for
connecting the first auxiliary line 207 and the second auxil-
iary line 208 are formed on the inorganic layer 250 and the
planarization layer 252.

[0088] The anode 260 is formed on the planarization layer
252. The anode 260 serves to apply a voltage to the organic
light emitting layer 270. As illustrated in FIG. 2D, the anode
260 is separated for each of the sub pixel regions SP1, SP2,
SP3, and SP4. The anode 260 may be formed of a transparent
conductive material having a high work function and a reflec-
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tion plate. Herein, the transparent conductive material may
include indium tin oxide (ITO), indium zinc oxide (IZ0), and
indium tin zinc oxide (ITZO). In FIGS. 2D to 2H, the anode
260 is expressed as one layer for illustration purposes.
[0089] The bank layer 262 is disposed on the planarization
layer 252 to cover an edge of the anode 260. The bank layer
262 serves to divide the sub pixel regions SP1, SP2, SP3, and
SP4. The bank layer 262 may be formed of any one of trans-
parent organic insulating materials, for example, polyimide,
photo acryl, and benzocyclobutene (BCB) or a material
exhibiting a black color, for example, a black resin.

[0090] The organic light emitting layer 270 is disposed on
the anode 260 and the bank layer 262. As illustrated in FIG.
2D, the organic light emitting layer 270 may be commonly
formed on the first sub pixel region SP1, the second sub pixel
region SP2, the third sub pixel region SP3, and the fourth sub
pixel region SP4. The organic light emitting layer 270 serves
to emit light by receiving a voltage from the anode 260 and the
cathode 280. Although not illustrated in FIGS. 2D to 2H, the
organic light emitting layer 270 may include a hole injection
layer, a hole transport layer, an electron transport layer, and an
electron injection layer.

[0091] The cathode 280 is disposed on the organic light
emitting layer 270. The cathode 280 serves to apply a voltage
to the organic light emitting layer 270. The cathode 280
contacts the second auxiliary line 208 and is electrically con-
nected with the first auxiliary line 207 through the second
auxiliary line 208. A voltage drop in the cathode 280 may be
sufficiently enhanced by the first auxiliary line 207 and the
second auxiliary line 208. The cathode 280 may be formed of
the transparent conductive materials such as indium tin oxide
(ITO), indium zinc oxide (IZ0O), and indium tin zinc oxide
(ITZO).

[0092] Referring to FIGS. 2F and 2G, the partition 264 is
disposed on the second auxiliary line 208. The partition 264
serves to cut off the organic light emitting layer 270. The
cathode 280 may be formed to contact the second auxiliary
line 208 by the partition 264. As illustrated in FIG. 2F, the
partition 264 may have a reverse tapered shape and be formed
of an insulating material. The organic layer 266 formed of the
same material as the organic light emitting layer 270 may be
disposed on the partition 264.

[0093] Referring to FIG. 2G, the first connection layer 290
disposed on the substrate 210 is used in order for the reference
line 206 to supply signals to four respective sub pixel regions
SP1, SP2, SP3, and SP4. In detail, the reference line 206 is
connected with the drain electrode 238¢g of the second thin
film transistor TFT2 of the second sub pixel region SP2 and is
also connected with the drain electrode 238g of the second
thin film transistor TFT2 of the sub pixel region SP1 through
the first connection layer 290. Herein, the first connection
layer 290 may be a light blocking metallic layer that blocks
the light introduced into the active layer 234g when the active
layer 234g is constituted by an oxide semiconductor.

[0094] Further, the second connection layer 292 disposed
on the substrate 210 is used in order for the first Vdd voltage
line 204 and the second Vdd voltage line 205 to supply the
signals to four respective sub pixel regions SP1, SP2, SP3,
and SP4. In detail, referring to FIG. 2H, the first Vdd voltage
line 204 is connected with the source electrode 236¢ of the
third thin film transistor TFT3 of the first sub pixel region SP1
and the source electrode 236¢ of the TFT3 of the second sub
pixel region SP2 through the second connection layer 292.
Although not illustrated in FIG. 2H, the second Vdd voltage
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line 205 is also connected with the source electrode of the
third thin film transistor TFT3 of the third sub pixel region
SP3 and the source electrode of the third thin film transistor
TFT3 of the fourth sub pixel region SP4 through the second
connection layer 292. Herein, the second connection layer
292 may also be a light blocking metallic layer that blocks the
light introduced into the active layer when the active layer is
constituted by the oxide semiconductor.

[0095] The first connection layer 290 for the reference line
206 to supply the signals to four respective sub pixel regions
SP1, SP2, SP3, and SP4 and the second connection layer 292
for the first Vdd voltage line 204 and the second Vdd voltage
line 205 to supply the signals to four respective sub pixel
regions SP1, SP2, SP3, and SP4 may be disposed on the same
layer and formed of the same material.

[0096] As illustrated in FIGS. 2F and 2G, the first auxiliary
line 207 is disposed on the same layer and formed of the same
material as the source electrode and the drain electrode 238g.
The second auxiliary line 208 is disposed on the same and
formed of the same material as the anode 260. Moreover, the
first auxiliary line 207 is electrically connected with the sec-
ond auxiliary line 208 and the cathode 280 through the con-
tact holes formed on the inorganic layer 250 and the pla-
narization layer 252. In addition, as illustrated in FIGS. 2B,
2C, 2F, and 2G, the first auxiliary line 207 and the second
auxiliary line 208 cross each other with the planarization
layer 252 interposed therebetween. In other words, they
extend while being vertical to each other. Herein, the first
auxiliary line 207, the source electrode, and the drain elec-
trode 238g may be simultaneously formed by the same pro-
cess and the second auxiliary line 208 and the anode 260 may
be simultaneously formed by the same process.

[0097] In the OLED device according to the related art,
while the auxiliary electrode for enhancing the voltage drop
in the cathode has a mesh structure, the auxiliary electrode is
disposed on the same layer and made of the same material as
the anode. As a result, the voltage drop in the cathode can be
enhanced, but since a sufficiently large area for disposing the
auxiliary electrode between the anodes is desired to be
secured, the aperture ratio of the OLED device may signifi-
cantly deteriorate.

[0098] Inorder to address such a problem, several methods
have been used such as reducing the interval between the
anodes by reducing the width of the auxiliary electrode and
incorporating a separate additional electrode below the aux-
iliary electrode in order to compensate for deterioration of the
sheet resistance. However, disposing a separate additional
electrode below the auxiliary electrode may require a separate
mask process.

[0099] Inthe OLED device 200 according to the exemplary
embodiment of the present disclosure, the first auxiliary line
207 for enhancing the voltage drop in the cathode 280 is
disposed on the same layer and is formed of the same material
as the source electrode and the drain electrode. Further, the
second auxiliary line 208 that crosses the first auxiliary line
207 with the planarization layer 252 interposed therebetween
is disposed on the same layer and is formed of the same
material as the anode 260. Accordingly, the first auxiliary line
207 made of the same material as the anode 260 is not dis-
posed, and the first auxiliary line 207 is disposed to vertically
superimpose on the anode 260 in at least one direction of the
X-axis direction and the Y-axis direction, for example, in the
Y-axis direction, as illustrated in FIG. 2B.
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[0100] As a result, the aperture ratio of the OLED device
200 can be improved. Further, the voltage drop in the cathode
280 may be effectively supplement or compensated, and the
uniform sheet resistance may be maintained by the two aux-
iliary lines 207 and 208, as the first auxiliary line 207 and the
second auxiliary line 208 are formed in a mesh structure with
the planarization layer 252 interposed therebetween, without
incorporating a separate mask process for forming a separate
additional electrode below the auxiliary lines 207 and 208.
[0101] As described above, in the OLED device according
to the exemplary embodiment of the present disclosure, the
first auxiliary line 207 formed of the same material as the
anode 260 may not need to be disposed in at least one direc-
tion of the X-axis direction and the Y-axis direction. Further,
the second auxiliary line 208 is just disposed in the residual
one direction. As illustrated in FIGS. 2B and 2C, inthe OLED
device 200 according to the exemplary embodiment of the
present disclosure, the second auxiliary line 208 is disposed
parallel to a short side of the sub pixel region SP1, SP2, SP3,
or SP4 when the sub pixel regions SP1, SP2, SP3, and SP4
have a quadrangular shape in order to increase the aperture
ratio.

[0102] When a Vdd voltage line is disposed in an OLED
device, only a part of the Vdd voltage line is typically dis-
posed to superimpose on the anode and the anode, and the
Vdd voltage line is not disposed to completely superimpose
on each other. A design limitation that the anode may not be
disposed at a position where the anode completely superim-
poses on the Vdd voltage line becomes a primary cause that
the aperture ratio of the OLED device deteriorates due to the
increased interval between the anodes.

[0103] Inthe OLED device 200 according to the exemplary
embodiment of the present disclosure, by using the point that
only a part of Vdd voltage line superimposes the anode 260,
it is designed in such a manner that the Vdd voltage line is
divided into the first Vdd voltage line 204 and the second Vdd
voltage line 205. And, it is designed in such a manner that a
part of the first Vdd voltage line 204 superimposes on the
anode 260 and a part of the second Vdd voltage line 205
superimposes on the anode 260, as illustrated in FIG. 2b. As
a result, since the interval in which the Vdd voltage line and
the anode 260 may superimpose on each other may be maxi-
mally used, the aperture ratio of the OLED device 200 may be
further improved.

[0104] For example, when the interval in which one anode
260 and the Vdd voltage line may superimpose on each other
is, for example, 10 pm, since the Vdd voltage line may just
superimpose on two anodes 260 at the time of designing the
Vdd voltage line with one, the interval in which the Vdd
voltage line and the anode 260 may superimpose on each
other is 20 um. However, since two Vdd voltage lines may
superimpose on four anodes 260 at the time of designing the
Vdd voltage line to be divided into two, the interval in which
the Vdd voltage line and the anode 260 may superimpose on
each other becomes 40 um. Thus, the aperture ratio of the
OLED device 200 may be further improved.

[0105] Meanwhile, although not illustrated in FIGS. 2B
and 2C, one driving circuit is configured to include only the
first thin film transistor TFT1, the third thin film transistor
TFT3, and the capacitor Cst and the reference line 206 may be
omitted. Further, although not illustrated in FIGS. 2B and 2C,
one pixel region P is designed to include three sub pixel
regions SP1, SP2, and SP3 and thereafter, one data line 201
may be omitted. In this case, three respective sub pixel
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regions SP1, SP2, and SP3 emit different colors. In detail,
light of any one color of a red color, a green color, and a blue
color may be emitted.

[0106] FIG. 3 is a schematic cross-sectional view of an
OLED device according to another exemplary embodiment
of the present disclosure. Constitutively, FIG. 3 corresponds
to FIG. 2B illustrating the lines, the thin film transistor, and
the capacitor of the OLED device according to the exemplary
embodiment of the present disclosure.

[0107] The OLED device 300 of FIG. 3 according to
another exemplary embodiment of the present disclosure is
different from the OLED device of FIG. 2 in that the OLED
device 300 further includes a third auxiliary line 309. In fact,
the OLED device 300 is substantially the same as the organic
light display device of FIG. 2 in other configurations, and
thus, a duplicated description will be omitted.

[0108] ReferringtoFIG. 3, inthe OLED device 300 accord-
ing to another exemplary embodiment of the present disclo-
sure, the third auxiliary line 309 is disposed parallel to a
direction vertical to a second auxiliary line 308, that is, the
Y-axis direction. The third auxiliary line 309 is disposed on
the same layer and made of the same material as the anode
260. That is, the third auxiliary line 309 is disposed on the
same layer and is formed of the same material as the second
auxiliary line 308 and has the mesh structure on the same
layer as the anode 260.

[0109] Inthe OLED device 300 according to another exem-
plary embodiment of the present disclosure, when the same
sheet resistance value is desired from the auxiliary line, since
the third auxiliary line 309 is further disposed on the same
layer as the anode 260, the width of the first auxiliary line 307
can be reduced, as illustrated in FIG. 3. As the OLED device
has a higher resolution, the width of the sub pixel region is
reduced, and the source electrode and the drain electrode are
further desired to be particularly disposed on the same layer
as the first auxiliary line 307 below the anode 260. Because
the width of the first auxiliary line 307 can be further reduced,
the OLED device 300 can be more advantageous to a high-
resolution OLED device.

[0110] FIG. 4 is a schematic cross-sectional view of an
OLED device according to yet another exemplary embodi-
ment of the present disclosure. Constitutively, FIG. 4 corre-
sponds to FIG. 2C illustrating the lines of the OLED device
according to the exemplary embodiment of the present dis-
closure. For ease of description, a separate driving circuit is
not illustrated in FIG. 4.

[0111] Referring to FIG. 4, the OLED device according to
yet another exemplary embodiment of the present disclosure
includes a data line 401, a Vdd voltage line 404, a reference
line 406, a first auxiliary line 407, and a second auxiliary line
408. The OLED device 400 of FIG. 4 is different from the
OLED device 200 of FIG. 2 in that one pixel region includes
one Vdd voltage line 404. Further, the OLED device 400 is
substantially the same as the OLED device 200 in other
configurations, and thus, a duplicated description will be
omitted.

[0112] Referringto FIG. 4, inthe OLED device 400 accord-
ing to yet another exemplary embodiment of the present
disclosure, one pixel region includes only one Vdd voltage
line 404. In addition, two driving circuits are disposed
between the reference line 406 and the Vdd voltage line 404
and the driving circuit is not disposed between the reference
line 406 and the first auxiliary line 407.
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[0113] The Vdd voltage line 404 supplies the Vdd voltage
to each of four pixel regions and the reference line 406 sup-
plies the reference voltage to each of four pixel regions. When
the Vdd voltage line 404 and the reference line 406 are dis-
posed like the OLED device 400 according to yet another
exemplary embodiment of the present disclosure, lines sup-
plied from the Vdd voltage line 404 to four respective pixel
regions do not pass through the reference line 406. Also, the
lines supplied to four respective pixel regions from the refer-
ence line 406 do not pass through the Vdd voltage line 404.
[0114] Although the exemplary embodiments of the
present disclosure have been described in detail with refer-
ence to the accompanying drawings, the present disclosure is
not limited thereto and may be embodied in many different
forms without departing from the technical concept of the
present disclosure. Therefore, the exemplary embodiments of
the present disclosure are provided for illustrative purposes
only but not intended to limit the technical concept of the
present disclosure. Therefore, it should be appreciated that
the exemplary embodiments described above are exemplifi-
cative in all aspects and not limitative. The scope of the
technical concept of the present disclosure is not limited
thereto. The protective scope of the present disclosure should
be construed based on the following claims, and all the tech-
nical concepts in the equivalent scope thereof should be con-
strued as falling within the scope of the present disclosure.

What is claimed is:

1. An organic light emitting display device having a pixel
region including a plurality of sub pixel regions, the device
comprising:

a thin film transistor including an active layer, a gate elec-

trode, a source electrode, and a drain electrode;

a planarization layer on the thin film transistor;

an anode on the planarization layer;

an organic light emitting layer on the anode;

a cathode on the organic light emitting layer;

a first auxiliary line on the same layer and formed of the
same material as the source electrode and the drain elec-
trode; and

a second auxiliary line on the same layer and formed of the
same material as the anode,

wherein the first auxiliary line and the second auxiliary line
cross each other with the planarization layer interposed
therebetween, and wherein the first auxiliary line is elec-
trically connected with the cathode through the second
auxiliary line.

2. The organic light emitting display device according to
claim 1, wherein an extension direction of the first auxiliary
line and an extension direction ofthe second auxiliary line are
vertical to each other.

3. The organic light emitting display device according to
claim 2, wherein:

the sub pixel region has a quadrangular shape, and

the second auxiliary line extends parallel to a short side of
the sub pixel region.

4. The organic light emitting display device according to
claim 1, wherein the first auxiliary line and the second aux-
iliary line are electrically connected to each other at a point
where both auxiliary lines cross each other with the planariza-
tion layer interposed therebetween.

5. The organic light emitting display device according to
claim 1, further comprising;

aVdd voltage line disposed on the same layer and made of
the same material as the first auxiliary line.
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6. The organic light emitting display device according to
claim 5, wherein the planarization layer and an inorganic
layer are disposed between the Vdd voltage line and the
second auxiliary line.

7. The organic light emitting display device according to
claim 5, wherein at least one driving circuit is disposed
between the voltage line and the first auxiliary line.

8. The organic light emitting display device according to
claim 5, wherein:

the Vdd voltage line includes a first Vdd voltage line and a

second Vdd voltage line, and

atleast one driving circuit is disposed between the first Vdd

voltage line and the second Vdd voltage line.

9. The organic light emitting display device according to
claim 8, wherein:

only a part of the first Vdd voltage line is vertically over-

lapped with the anode, and

only a part of the second Vdd voltage line is vertically

overlapped with the anode.

10. The organic light emitting display device according to
claim 8, wherein the width of the first Vdd voltage line and the
width of the second Vdd voltage line are the same as each
other.

11. The organic light emitting display device according to
claim 5, wherein:

the pixel region includes four sub pixel regions, and

four sub pixel regions emit light of different colors from

each other.

12. The organic light emitting display device according to
claim 11, further comprising:

areference line disposed on the same layer and made of the

same material as the first auxiliary line.

13. The organic light emitting display device according to
claim 12, wherein two driving circuits are disposed between
the Vdd voltage line and the reference line.

14. The organic light emitting display device according to
claim 12, wherein:
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the reference line supplies signals to four respective sub
pixel regions through a first connection layer,
the voltage line supplies the signals to four respective sub
pixel regions through a second connection layer, and
the first connection layer and the second connection layer
are disposed on the same layer and made of the same
material.
15. The organic light emitting display device according to
claim 14, wherein:
the active layer is configured by an oxide semiconductor,
and
the first connection layer and the second connection layer
blocks light that is introduced into the active layer.
16. The organic light emitting display device according to
claim 11, wherein:
the Vdd voltage line includes a first Vdd voltage line and a
second Vdd voltage line,
at least one driving circuitis disposed between the first Vdd
voltage line and the reference line, and
at least one driving circuit is disposed between the second
Vdd voltage line and the reference line.
17. The organic light emitting display device according to
claim 1, further comprising;
a partition disposed on the second auxiliary line.
18. The organic light emitting display device according to
claim 1, further comprising;
a third auxiliary line disposed on the same layer and made
of the same material as the anode,
wherein the second auxiliary line and the third auxiliary
line have a mesh structure on the same layer as the
anode.
19. The organic light emitting display device according to
claim 18, wherein the third auxiliary line and the first auxil-
iary line are vertically overlapped with each other.
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