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(57) ABSTRACT

Disclosed is an organic light emitting display device which
includes an auxiliary line connected to a first power line and
an auxiliary electrode connected to a second power line,
thereby lowering a line resistance of each of the first and
second power lines. The organic light emitting display
device includes a substrate, a thin film transistor (TFT)
disposed on the substrate, a first power line disposed in a first
layer including the source electrode and the drain electrode
of the TFT, a second power line disposed over the first layer,
an auxiliary line disposed in a second layer including the
second power line, an anode electrode disposed on the
second power line and the auxiliary line and electrically
connected to the drain electrode, an organic layer disposed
on the anode electrode, and a cathode electrode covering the
organic layer and electrically connected to the second power
line.

ILCNT3

163 AND 150 16517 171

T



US 2017/0194415 A1

Jul. 6,2017 Sheet 1 of 4

Patent Application Publication

FIG. |

DA

Y
Z;L%X

<o o O ke

S SRRV

V \ )

Fe—t—————————————— = f
||||||||||||||||| A
||||||||||||||||| -

400

FIG. 2

< <<
& &
o 7
=~ ER NN
N SO\
/
o
N\ - /
T
OO SN0
77
N\ O\
A
R i R S o
: e O
. NN



Patent Application Publication

I
/ AZ A3 Al }
CNT3

Jul. 6,2017 Sheet 2 of 4 US 2017/0194415 A1

'LCNT3

‘ EA N
CTAL LA2 |
| \ |
o 13 |
I / 1%
e NN R AN i SRt

163 AND 150 165175171

161 |
1 ) |
s
: . /

T/

140 161

I
DE GE ACT Gl SE




Patent Application Publication  Jul. 6,2017 Sheet 3 of 4 US 2017/0194415 A1

FIG. S

"
i * TA
I < > X
v - N
" \ y N N7 N\ NI
a N\ AN N\ 4 N P "/ \
( / NN e \ .........
H
*TA
Vi N % N
//.:,:,‘ N .::.\ .::.E\ L IN ; >EA
. \ L / | g / | §
J Y

[El?J\ \
{@

esl

=

T
N
e



Patent Application Publication  Jul. 6,2017 Sheet 4 of 4 US 2017/0194415 A1

TA

TTTTTTT

TONT
163 AND 150 165173171

,l\‘ vf_.h
T 7T

i [ 1]
CNT3/ /A2A3A1/
DEGE ACT GI SE

EA : TA

— - s
s A7 S, %
/ e X 7 S S
S, A7 7 /7 /
V4 Ve O e
% s i
/ / i
/| / / /
g / /
i / Py
7S e e yd
s s g
/ s
Vs
7/

N
N\

N

\\\ D
NN
\\
N
O\

N
\

SO\
O\
\\\
.
RN
NN

N
N

% /
// L/ / // 4
y
/ 17 /,/// /
1/ S S
g s
’//, S
f 1 i
s A S
s A S
/ 94 s / /
e | ya

h—

140 1el 140 161 130 150



US 2017/0194415 Al

ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2015-0191375 filed on Dec. 31,
2015, which is hereby incorporated by reference as if fully
set forth herein.

BACKGROUND
[0002] Field of the Disclosure
[0003] The present disclosure relates to an organic light

emitting display device, and more particularly, to an organic
light emitting display device for decreasing a line resistance.
[0004] Discussion of the Related Art

[0005] Instead of using a mouse or a keyboard as an input
device, a flat panel display (FPD) device includes a touch
screen that enables a user to directly input information with
a finger or a pen. Since users can easily manipulate the touch
screen, the use of touch screens is increasing.

[0006] FPD devices have good characteristics such as
thinness, lightness, and low power consumption. Examples
of the FPD devices include liquid crystal display (LCD)
devices, plasma display panels (PDPs), and organic light-
emitting display devices. Recently, electrophoretic display
(EPD) devices are being widely used as one type of the FPD
device.

[0007] Among flat panel display devices, LCD devices
and an organic light emitting display devices including thin
film transistors (TFTs) have good resolution, color display,
and image quality, and thus are used as display devices for
notebook computers, tablet computers, or desktop comput-
ers.

[0008] In particular, organic light emitting display devices
are self-emitting devices, and have low power consumption,
a fast response time, high emission efficiency, high lumi-
nance, and a wide viewing angle. Therefore, the organic
light emitting display devices are attracting much attention
as next-generation FPD devices.

[0009] A related art organic light emitting display device
includes a first substrate, a thin film transistor (TFT), an
organic light emitting diode (OLED), a first power line, and
a second power line. The first substrate includes a plurality
of gate lines and a plurality of data lines which intersect each
other to define a plurality of pixel areas, and the TFT is
provided in each of the plurality of pixel areas. The OLED
includes an anode electrode, an organic layer, and a cathode
electrode. The anode electrode is electrically connected to
the TFT, and the organic layer is provided on the anode
electrode. The cathode electrode is provided all over the first
substrate.

[0010] The first power line is provided in the same layer
as that of each of a source electrode and a drain electrode of
the TFT and applies first power EVDD, supplied from an
external power supply, to each pixel.

[0011] The second power line is connected to the cathode
electrode to apply second power EVSS to the cathode
electrode. In the related art organic light emitting display
device, when line resistances of the first and second power
lines are too high, it is difficult to normally drive the organic
light emitting display device due to voltage drop (propor-
tional to current and resistance).
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SUMMARY

[0012] Accordingly, the disclosed subject matter includes
an organic light emitting display device that substantially
obviates one or more problems due to limitations and
disadvantages of the related art.

[0013] According to one aspect, an organic light emitting
display device includes an auxiliary line connected to a first
power line and an auxiliary electrode connected to a second
power line, thereby lowering a line resistance of each of the
first and second power lines.

[0014] Additional advantages and features will be set forth
in part in the description which follows and in part will
become apparent to those having ordinary skill in the art
upon examination of the following or may be learned from
practice of the disclosed subject matter. The objectives and
other advantages may be realized and attained by the struc-
ture particularly pointed out in the written description and
claims hereof as well as the appended drawings.

[0015] To achieve these and other advantages, as embod-
ied and broadly described herein, an organic light emitting
display device includes a substrate, a thin film transistor
(TFT) disposed in a first layer, a first power line disposed in
the first layer and electrically connected to the source
electrode and supplying a first voltage, a second power line
disposed in a second layer over the TFT and supplying a
second voltage lower than the first voltage, an auxiliary line
disposed in the second layer with the second power line, an
anode electrode disposed over the second power line and the
auxiliary line and electrically connected to the drain elec-
trode, an organic layer disposed on the anode electrode, and
a cathode electrode covering the organic layer and electri-
cally connected to the second power line.

[0016] According to another aspect, the organic light
emitting display device includes a substrate, a plurality of
data lines disposed on the substrate along a first direction, a
first power line disposed along the first direction in a first
layer on the substrate in an emissive area, the first power line
supplying a first voltage, a second power line disposed in the
emissive area and in a second layer disposed over the first
layer, the second power line supplying a second voltage
lower than the first voltage, an auxiliary line disposed on the
first power line in the second layer with the second power
line, the auxiliary line electrically connected to the first
power line, a pixel disposed on the substrate in the emissive
area, and a transmissive area of the substrate disposed
adjacent to the pixel. The pixel includes a plurality of
subpixels arranged within the pixel along the first direction,
and the pixel includes a thin film transistor (TFT) disposed
in the emissive area, the TFT including a source electrode
and a drain electrode disposed in the first layer, the source
electrode electrically connected to the first power line, the
TFT disposed under the second power line, an anode elec-
trode disposed in the emissive area and over the second
layer, the anode electrode electrically connected to the drain
electrode of the TFT, an organic layer disposed on the anode
electrode in the emissive area, and a cathode electrode
covering the organic layer, the cathode electrode electrically
connected to the second power line.

[0017] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are included
to provide a further understanding of the disclosed subject
matter and are incorporated in and constitute a part of this
application, illustrate embodiments of the disclosed subject
matter and together with the description serve to explain the
principles of the disclosed subject matter. In the drawings:
[0019] FIG. 1 is an diagram illustrating an organic light
emitting display device according to an embodiment;
[0020] FIG.2isa plan view illustrating some of a plurality
of pixels arranged in a display area according to an embodi-
ment;

[0021] FIG. 3 is a cross-sectional view illustrating a cross-
sectional surface of one side of an organic light emitting
display device according to an embodiment;

[0022] FIG. 4is a plan view illustrating only a first power
line, an auxiliary line, and a second power line of FIG. 3;
[0023] FIG.5isaplan view illustrating some of a plurality
of pixels arranged in a display area according to another
embodiment;

[0024] FIG. 6 is a cross-sectional view illustrating a cross-
sectional surface of one side of an organic light emitting
display device according to another embodiment; and
[0025] FIG. 7 is a plan view illustrating only a first power
line, an auxiliary line, and a second power line of FIG. 6.

DETAILED DESCRIPTION

[0026] Reference will now be made in detail to the
embodiments, examples of which are illustrated in the
accompanying drawings. Wherever possible, the same ref-
erence numbers will be used throughout the drawings to
refer to the same or like parts.

[0027] The terms described in the specification should be
understood as follows.

[0028] The terms described in the specification should be
understood as follows. 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. The
terms “first,” “second,” and so forth are for differentiating
one element from the other element, and these elements
should not be limited by these terms. It will be further
understood that the terms “comprises,” “comprising,” “has,”
“having,” “includes,” and/or “including,” when used herein,
specify the presence of stated features, integers, steps,
operations, elements, and/or components, but do not pre-
clude the presence or addition of one or more other features,
integers, steps, operations, elements, components, and/or
groups thereof. The terms “at least one” and “one or more”
should be understood as including any and all combinations
of one or more of the associated listed items. For example,
the meaning of “at least one of a first item, a second item,
and a third item” denotes the combination of all items
proposed from two or more of the first item, the second item,
and the third item as well as the first item, the second item,
or the third item. The term “on” should be construed as
including a case where one element is formed at a top of
another element and moreover a case where a third element
is disposed therebetween.

[0029] Hereinafter, embodiments of an organic light emit-
ting display device will be described in detail with reference
to the accompanying drawings. In the specification, in
adding reference numerals for elements in each drawing, it
should be noted that like reference numerals already used to
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denote like elements in other drawings are used for elements
wherever possible. In the following description, when the
detailed description of the relevant known function or con-
figuration is determined to unnecessarily obscure the dis-
closed subject matter, such detailed description will be
omitted.

[0030] FIG. 1 is an diagram illustrating an organic light
emitting display device according to an embodiment. FIG. 2
is a plan view illustrating some of a plurality of pixels
arranged in a display area according to an embodiment. FIG.
3 is a cross-sectional view illustrating a cross-sectional
surface of one side of an organic light emitting display
device according to an embodiment. FIG. 4 is a plan view
illustrating only a first power line, an auxiliary line, and a
second power line of FIG. 3.

[0031] Hereinafter, an organic light emitting display
device according to an embodiment will be described with
reference to FIGS. 1 to 4. In FIGS. 1 to 4, the X axis
indicates a direction parallel to a gate line, the Y axis
indicates a direction parallel to a data line, and the 7 axis
indicates a height direction of the organic light emitting
display device.

[0032] Referring to FIGS. 1 to 4, the organic light emitting
display device according to an embodiment may include an
organic light emitting display panel 100, a gate driver 200,
a source drive integrated circuit (IC) 330, a flexible film 340,
a circuit board 350, and a timing controller 400.

[0033] The organic light emitting display panel 100 may
include a first substrate 110 and a second substrate 190,
which face each other. The second substrate 190 may
include one or more color filters. The first substrate 110 may
be formed greater in size than the second substrate 190, and
for this reason, a portion of the first substrate 110 may be
exposed without being covered by the second substrate 190.

[0034] A plurality of gate lines and a plurality of data lines
may be formed in a display area DA of the organic light
emitting display panel 100, and a plurality of emission parts
may be respectively disposed in intersection areas of the
gate lines and the data lines. The emission parts disposed in
the display area DA may display an image.

[0035] The display area DA may include an emission area
EA. The emission area EA may include a plurality of pixels
P. In FIG. 2, each of the pixels P is illustrated as including
ared emission part RE, a green emission part GE, and a blue
emission part BE, but is not limited thereto. For example,
each of the pixels P may further include a white emission
part in addition to the red emission part RE, the green
emission part GE, and the blue emission part BE. Alterna-
tively, each of the pixels P may include two or more of the
red emission part RE, the green emission part GE, the blue
emission part BE, a yellow emission part, a magenta emis-
sion part, a cyan emission part.

[0036] The red emission part RE may correspond to an
area which emits red light, the green emission part GE may
correspond to an area which emits green light, and the blue
emission part BE may correspond to an area which emits
blue light. The red emission part RE, the green emission part
GE, and the blue emission part BE disposed in the emission
part EA may each emit certain light. As illustrated in FIG. 3,
a TFT T and an OLED may be included in each of red
emission part RE, the green emission part GE, and the blue
emission part BE. The data lines overlap with the emission
area EA.



US 2017/0194415 Al

[0037] In detail, the organic light emitting display panel
100 may include the first substrate 110, a buffer layer 130,
the thin film transistor T, a first power line 140, a passivation
layer PAS, a first planarization layer PAC1, a second power
line 150, an auxiliary line 161, a connection line 163, a
second planarization layer PAC2, the OLED, an auxiliary
electrode 165, a bank 170, and the second substrate 190.

[0038] The first substrate 110 may be a transparent glass
substrate or a plastic film. For example, the first substrate
110 may be a sheet or a film which includes cellulose resin
such as triacetyl cellulose (TAC), diacetyl cellulose (DAC),
or the like, cyclo olefin polymer (COP) such as norbornene
derivatives or the like, acryl resin such as cyclo olefin
copolymer (COC), poly(methylmethacrylate) (PMMA), or
the like, polyolefin such as polycarbonate (PC), polyethyl-
ene (PE), polypropylene (PP), or the like, polyester such as
polyvinyl alcohol (PVA), poly ether sulfone (PES),
polyetheretherketone (PEEK), polyetherimide (PEI), poly-
ethylenenaphthalate  (PEN),  polyethyleneterephthalate
(PET), or the like, polyimide (PT), polysulfone (PSF), fluo-
ride resin, or the like, but is not limited thereto.

[0039] The buffer layer 130 may be provided on the first
substrate 110. The buffer layer 130 prevents water from
penetrating into the organic light emitting display panel 100
from the first substrate 110 vulnerable to penetration of
water. Also, the buffer layer 130 prevents impurities such as
metal ions and/or the like from being diffused to penetrate
into an active layer ACT of the TFT T from the first substrate
110. For example, the buffer layer 130 may be formed of
silicon dioxide (S10,), silicon nitride (SiNx), silicon oxyni-
tride (SiON), or a multilayer thereof, but is not limited
thereto.

[0040] The TFT T may be provided on the buffer layer
130. The TFT T may include the active layer ACT, a gate
insulator GI, a gate electrode GE, an interlayer dielectric
ILD, a source electrode SE, and a drain electrode DE.

[0041] The active layer ACT may be provided on the
buffer layer 130. The active layer ACT may overlap the gate
electrode GE. The active layer ACT may include one end
area A1, which is disposed to contact the source electrode
SE, the other end area A2, which is disposed to contact the
drain electrode DE, and a center area A3, which is disposed
between the one end area Al and the other end area A2. The
center area A3 may include an un-doped semiconductor
material, and the one end area Al and the other end area A2
may include a doped semiconductor material.

[0042] The gate insulator GI may be provided on the
active layer ACT. The gate insulator GI may insulate the
active layer ACT from the gate electrode GE. The gate
insulator GI may cover the active layer ACT. For example,
the gate insulator GI may be formed of silicon dioxide
(810,), silicon nitride (SiNx), silicon oxynitride (SiION), or
a multilayer thereof, but is not limited thereto.

[0043] The gate electrode GE may be provided on the gate
insulator GI. The gate electrode GE may overlap with the
center area A3 of the active layer ACT (when viewed from
above or below), and the gate insulator GI is between the
gate electrode GE and the active layer ACT. For example,
the gate electrode GE may be formed of one of molybdenum
(Mo), aluminum (Al), chromium (Cr), gold (Au), titanium
(T1), nickel (Ni), neodymium (Nd), and copper (Cu) or a
single layer or a multilayer including an alloy thereof, but is
not limited thereto.
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[0044] The interlayer dielectric ILD may be provided on
the gate electrode GE. The interlayer dielectric ILD may
insulate the gate electrode GE from the source electrode SE
and the drain electrode DE. For example, the interlayer
dielectric ILD may be formed of silicon dioxide (8i0,),
silicon nitride (SiNXx), silicon oxynitride (SiON), or a mul-
tilayer thereof, but is not limited thereto.

[0045] The source electrode SE and the drain electrode DE
may be disposed on the interlayer dielectric ILD to be
spaced apart from each other. The gate insulator GI and the
interlayer dielectric ILD may include a first contact hole
CNT1, which exposes a portion of the one end area Al of the
active layer ACT, and a second contact hole CNT2 which
exposes a portion of the other end area A2 of the active layer
ACT. The source electrode SE may be connected to the one
end area Al of the active layer ACT through the first contact
hole CNT1, and the drain electrode DE may be connected to
the other end area A2 of the active layer ACT through the
second contact hole CNT2. For example, the source elec-
trode SE and the drain electrode DE may each be formed of
one of molybdenum (Mo), aluminum (Al), chromium (Cr),
gold (Au), titanium (Ti), nickel (Ni), neodymium (Nd), and
copper (Cu) or a single layer or a multilayer including an
alloy thereof, but is not limited thereto.

[0046] A configuration of the TFT T is not limited thereto,
and may be variously modified into a known configuration
easily realized by those skilled in the art.

[0047] The first power line 140 may be provided on the
interlayer dielectric ILD. The first power line 140 may apply
a first source voltage, supplied from the external power
supply, to each pixel P. The first power line 140 may be
disposed on the same layer as that of each of the source
electrode SE and the drain electrode DE. The first power line
140 may be electrically connected to the source electrode SE
of the TFT. The first power line 140 may not overlap the
source electrode SE and the drain electrode DE. That is, the
first power line 140 may be spaced apart from the source
electrode SE and the drain electrode DE. The first power line
140 may be electrically connected to the auxiliary line 161
to be described below. The first power line 140 may be
disposed in the emissive area EA along a direction parallel
to the data lines.

[0048] The first power line 140 may be provided through
the same process as that of each of the source electrode SE
and the drain electrode DE at the same time. The first power
line 140 may be formed of the same material as that of each
of the source electrode SE and the drain electrode DE. For
example, the first power line 140 may be formed of one of
molybdenum (Mo), aluminum (Al), chromium (Cr), gold
(Au), titanium (Ti), nickel (Ni), neodymium (Nd), and
copper (Cu) or a single layer or a multilayer including an
alloy thereof, but is not limited thereto.

[0049] The passivation layer PAS may be provided on the
TFT T and the first power line 140. The passivation layer
PAS protects the TFT T and the first power line 140. For
example, the passivation layer PAS may be formed of silicon
dioxide (SiO,), silicon nitride (SiNx), silicon oxynitride
(SiON), or a multilayer thereof, but is not limited thereto.
[0050] The first planarization layer PAC1 may be provided
on the passivation layer PAS. The first planarization layer
PAC1 may planarize a top of the first substrate 110 on which
the TFT T and the first power line 140 are provided. For
example, the first planarization layer PAC1 may be formed
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of acryl resin, epoxy resin, phenolic resin, polyamides resin,
polyimides resin, and/or the like, but is not limited thereto.
[0051] The passivation layer PAS and the first planariza-
tion layer PAC1 may include a third contact hole CNT3
which exposes the drain electrode DE. The drain electrode
DE may be electrically connected to the connection line 163
through the third contact hole CNT3.

[0052] The second power line 150 may be provided on the
TFT T, with the first planarization layer PAC1 provided
between the second power line 150 and the TFT T. A second
source voltage EVSS which is lower than the first source
voltage may be supplied to the second power line 150. The
second power line 150 may be electrically connected to the
auxiliary electrode 165 and a cathode electrode CAT, and the
second source voltage EVSS may be supplied to the cathode
electrode CAT through the second power line 150. As
illustrated in F1G. 4, the second power line 150, the auxiliary
line 161, and the connection line 163 may be disposed on the
first planarization layer PACI, and thus may be formed to
have a sufficiently wide area. Therefore, an area (or width)
of the second power line 150 provided in a second line area
L A2 disposed on the first planarization layer PAC1 and an
area (or width) of the auxiliary line 161 provided in a first
line area [.A1 disposed on the first planarization layer PAC1
may each be greater than an area (or width) of the first power
line 140. Width may be measured in a direction parallel to
the first substrate 110 and perpendicular to a direction of the
data lines. The second power line 150 may be disposed in the
emissive area EA along a direction parallel to the data lines.
[0053] Since the second source voltage is applied through
the second power line 150, the second power line 150 may
have an increased area that decreases resistance of the
second power line 150 in order to reduce voltage drops along
the length of the second power line 150. In other words, the
increased area of the second power line 150 improves
stability of the second source voltage and improves inde-
pendence of the second source voltage from resistance of the
second power line 150. Since the auxiliary line 161 is
connected to the first power line 140, the first power line 140
and the auxiliary line 161 together have an increased area
that decreases resistance in order to reduce voltage drops
along the length of the first power line 140 and auxiliary line
161. In other words, the increased area of the first power line
140 and the auxiliary line 161 improves stability of the first
source voltage and improves independence of the first
source voltage from resistance of the first power line 140. An
area (or width) of the second power line 150 may be greater
than that of the auxiliary line 161. Width may be measured
in a direction parallel to the first substrate 110 and perpen-
dicular to a direction of the data lines. For example, the
second power line 150 may be formed of one of molybde-
num (Mo), aluminum (Al), chromium (Cr), gold (Au),
titanium (T1), nickel (Ni), neodymium (Nd), and copper (Cu)
or a single layer or a multilayer including an alloy thereof,
but is not limited thereto.

[0054] The auxiliary line 161 may be provided in the same
layer as that of the second power line 150. The auxiliary line
161 and the second power line 150 may be disposed to be
spaced apart from each other. The auxiliary line 161 may be
provided on the first power line 140. The first planarization
layer PAC1 and the passivation layer PAS for insulating the
auxiliary line 161 from the first power line 140 may be
disposed between the auxiliary line 161 and the first power
line 140. In this case, the passivation layer PAS and the first
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planarization layer PAC1 may include a first line contact
hole LCNT1 which passes through the passivation layer PAS
and the first planarization layer PAC1 and exposes the first
power line 140. The first power line 140 may be electrically
connected to the auxiliary line 161 through the first line
contact hole LCNT1. The auxiliary line 161 may be pro-
vided through the same process as that of the second power
line 150 at the same time and may be formed of the same
material as that of the second power line 150. The auxiliary
line 161 may be disposed in the emissive area EA along a
direction parallel to the data lines.

[0055] The connection line 163 may be disposed on the
first planarization layer PAC1. The connection line 163 may
connect the drain electrode DE to an anode electrode AND.
The connection line 163 may be provided in the same layer
as that of each of the auxiliary line 161 and the second power
line 150. The connection line 163 may be disposed between
the auxiliary line 161 and the second power line 150. The
connection line 163 may be disposed to be spaced apart from
the auxiliary line 161 and the second power line 150. The
connection line 163 may be provided through the same
process as that of the second power line 150 at the same time
and may be formed of the same material as that of the second
power line 150.

[0056] In addition, a clad which covers the second power
line 150, the auxiliary line 161, and the connection line 163
may be provided on the second power line 150, the auxiliary
line 161, and the connection line 163. The clad prevents the
second power line 150, the auxiliary line 161, and the
connection line 163 from being oxidized. For example, the
second planarization layer PAC2 may be provided on the
second power line 150, the auxiliary line 161, and the
connection line 163, and a process of forming the second
planarization layer PAC2 may include a thermal treatment
process of curing the second planarization layer PAC2. In
this case, the second power line 150, the auxiliary line 161,
and the connection line 163, which are provided under the
second planarization layer PAC2, may be oxidized by the
thermal treatment process. However, in an embodiment, the
clad may cover the second power line 150, the auxiliary line
161, and the connection line 163, thereby preventing the
second power line 150, the auxiliary line 161, and the
connection line 163 from being oxidized. For example, the
clad may include indium tin oxide (ITO) or indium zinc
oxide (IZO).

[0057] The second planarization layer PAC2 may be pro-
vided to cover the second power line 150, the auxiliary line
161, and the connection line 163. A second line contact hole
LCNT2 which passes through the second planarization layer
PAC2 and exposes a portion of the second power line 150
may be provided in the second planarization layer PAC2.
Also, a third line contact hole LCNT3 which passes through
the second planarization layer PAC2 and exposes a portion
of the connection line 163 may be provided in the second
planarization layer PAC2. For example, the second pla-
narization layer PAC2 may be formed of acryl resin, epoxy
resin, phenolic resin, polyamides resin, polyimides resin,
and/or the like, but is not limited thereto. The second
planarization layer PAC 2 insulates the auxiliary line 161,
the second power line 150, and the connection line 163 from
each other.
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[0058] The OLED may be connected to the TFT T. The
OLED may be provided on the TFT T. The OLED may
include the anode electrode AND, an organic layer EL, and
the cathode electrode CAT.

[0059] The anode electrode AND may be disposed on the
second power line 150, the auxiliary line 161, and the
connection line 163. The anode electrode AND may be
electrically connected to the connection line 163 which is
connected to the drain electrode DE of the TFT T through the
third line contact hole LCNT3 included in the second
planarization layer PAC2. The anode electrode AND may
include a transparent conductive material (for example, ITO,
170, or the like) having a work function value that is
relatively large. Also, the anode electrode AND may be
formed of two or more layers including a metal material
(e.g., Al, Ag, APC (Ag;Pb;Cu), or the like) that has good
reflection efficiency.

[0060] The auxiliary electrode 165 may be provided in the
same layer as that of the anode electrode AND. The auxiliary
electrode 165 may be disposed to be spaced apart from the
anode electrode AND. The auxiliary electrode 165 may be
electrically connected to the second power line 150 which is
exposed through the second line contact hole LCNT2. The
auxiliary electrode 165 may be electrically connected to the
cathode electrode CAT, for lowering a resistance of the
cathode electrode CAT. The second power line 150 may be
electrically connected to the cathode electrode CAT by the
auxiliary electrode 165. The auxiliary electrode 165 may be
formed through the same process as that of the anode
electrode AND at the same time and may be formed of the
same material as that of the anode electrode AND.

[0061] The bank 170 may be provided between adjacent
anode electrodes AND. The bank 170 may electrically
insulate the adjacent anode electrodes AND. The bank 170
may cover one side of the anode electrode AND. For
example, the bank 170 may be formed of an organic material
(e.g., an organic layer such as polyimides resin, acryl resin,
benzocyclobutene (BCB), or the like) including a black
pigment such as carbon black or the like, but is not limited
thereto.

[0062] The organic layer EL. may be provided on the
anode electrode AND. The organic layer EL may include a
hole transporting layer, an organic light emitting layer, and
an electron transporting layer. Furthermore, the organic
layer EL may further include one or more function layers for
enhancing the emission efficiency and/or lifetime of the
organic light emitting layer.

[0063] The cathode electrode CAT may be provided on the
organic layer ELL and the bank 170. When a voltage is
applied to the cathode electrode CAT and the anode elec-
trode AND, a hole and an electron may move to the organic
layer EL through the hole transporting layer and the electron
transporting layer and may be combined with each other to
emit light. The cathode electrode CAT may use a metal
material which has a very thin thickness and a low work
function. For example, the cathode electrode CAT may use
a metal material such as Ag, Ti, Al, Mo, or an alloy of Ag
and Mg. Also, the above-described metal materials may be
formed to a thickness of several hundreds angstrom (A) and
may be used as the cathode electrode CAT. In this case, the
cathode electrode CAT may be formed of a semi-transmis-
sive layer and may be used as a substantially transparent
cathode.
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[0064] When the cathode electrode CAT is used as a
transparent cathode, the cathode electrode CAT may be
thinned in thickness, and for this reason, a resistance may
relatively increase. The cathode electrode CAT may be
connected to the auxiliary electrode 165, for lowering a
resistance of the cathode electrode CAT. However, since the
auxiliary electrode 165 is disposed in the same layer as that
of the anode electrode AND, there is a limitation in a space
where the auxiliary electrode 165 is to be provided. As an
area of the auxiliary electrode 165 contacting the cathode
electrode CAT becomes wider, a resistance of the cathode
electrode CAT is further reduced. However, since the aux-
iliary electrode 165 is disposed in only an area where the
anode electrode AND is not provided, there is a limitation in
increasing a size of the auxiliary electrode 165, and for this
reason, there is a limitation in lowering a resistance of the
cathode electrode CAT. In order to overcome such limita-
tions, the second power line 150 connected to the auxiliary
electrode 165 may be provided under the auxiliary electrode
165. Since the cathode electrode CAT is connected to the
auxiliary electrode 165 and the second power line 150, a
resistance of the cathode electrode CAT is further reduced
than a case where the cathode electrode CAT is connected to
the auxiliary electrode 165 but not the second power line
150.

[0065] Inaddition, a partition wall 175 and a partition wall
supporting part 171 may be provided on the auxiliary
electrode 165. The partition wall 175 may have a reverse
taper structure where a width of a lower surface of the
partition wall 175 (on the wall supporting part 171) is
narrower than that of an upper surface of the partition wall
175 (opposite the wall supporting part 171). The reverse
taper structure may be a structure where both side surfaces
symmetric about a center line are inclined, and a width of a
lower surface is narrower than that of an upper surface. In
this case, the cathode electrode CAT may not be disposed in
a partial area of a top of the auxiliary electrode 165 adjacent
to the partition wall 175. Although only one pixel is illus-
trated in the drawing, a plurality of the cathode electrodes
CAT which are respectively formed in pixels adjacent to the
bank 170 may be separated from each other by the partition
wall 175. Therefore, the same voltage may be applied to the
cathode electrodes CAT which are respectively formed in
the pixels, and thus, the luminance uniformity of the organic
light emitting display device is enhanced.

[0066] The second substrate 190 may be disposed to face
the first substrate 110. The second substrate 190 may be
provided on the TFT T and the OLED. The second substrate
190 may be a color filter substrate that includes a color filter
191 and a black matrix 193. A red pattern, a green pattern,
a blue pattern, any other color pattern, or a combination
thereof may be provided in the color filter 191. The color
filter 191 may be used to realize a color in the organic light
emitting display panel 100. The black matrix 193 may be
disposed between the red pattern, green pattern, and blue
pattern of the color filters 191 and may distinguish or block
red light, green light, blue light, and light of any other color.
Since the black matrix 193 is provided, a contrast of the
organic light emitting display panel 100 is enhanced, and a
leakage current of the TFT T is reduced.

[0067] The gate driver 200 may sequentially supply gate
signals to the gate lines according to a gate control signal
input from the timing controller 400. In FIG. 1, the gate
driver 200 is illustrated as being provided outside one side
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of the display area DA of the organic light emitting display
panel 100 in a gate driver in panel (GIP) type, but is not
limited thereto. That is, the gate driver 200 may be provided
outside each of both sides of the display area DA of the
organic light emitting display panel 100 in the GIP type.
Alternatively, the gate driver 200 may be manufactured as a
driving chip, mounted on a flexible film, and attached to the
organic light emitting display panel 100 in a tape automated
bonding (TAB) type.

[0068] The source drive IC 330 may receive digital video
data and a source control signal from the timing controller
400. The source drive IC 330 may convert the digital video
data into analog data voltages according to the source
control signal and may respectively supply the analog data
voltages to the data lines. When the source drive IC 330 is
manufactured as a driving chip, the source drive IC 330 may
be mounted on the flexible film 340 in a chip on film (COF)
type or a chip on plastic (COP) type.

[0069] Since a size of the first substrate 110 is greater than
that of the second substrate 190, a portion of the first
substrate 110 may be exposed without being covered by the
second substrate 190. A plurality of pads such as a data pad
or the like may be provided in the portion of the first
substrate 110 which is exposed without being covered by the
second substrate 190.

[0070] A plurality of lines connecting the pads to the
source drive IC 330 and a plurality of lines connecting the
pads to lines of the circuit board 350 may be provided in the
flexible film 340. The flexible film 340 may be attached to
the pads by using an anisotropic conductive film (ACF), and
thus, the pads may be connected to the lines of the flexible
film 340.

[0071] The circuit board 350 may be attached to a plurality
of the flexible films 340. A plurality of circuits which are
respectively implemented as a plurality of driving chips may
be mounted on the circuit board 350. For example, the
timing controller 400 may be mounted on the circuit board
350. The circuit board 350 may be a printed circuit board
(PCB) or a flexible printed circuit board (FPCB).

[0072] The timing controller 400 may receive digital video
data and a timing signal from an external system board. The
timing controller 400 may generate the gate control signal
for controlling an operation timing of the gate driver 200 and
a source comntrol signal for controlling a plurality of the
source drive ICs 330, based on the timing signal. The timing
controller 400 may supply the gate control signal to the gate
driver 200 and may supply the source control signal to the
source drive ICs 330.

[0073] 1In the above-described organic light emitting dis-
play device according to an embodiment, since the first
power line 140 is electrically connected to the auxiliary line
161, a resistance of the first power line 140 is reduced
without any increase in area of the first power line 140. Also,
in an embodiment, an area of the first power line 140 is
reduced in proportion to an increase in area of the auxiliary
line 161, and thus, a design area of the TFT is widened.
Accordingly, a process defect which occurs in a process of
manufacturing a TFT is reduced.

[0074] FIG.5isa plan view illustrating some of a plurality
of pixels arranged in a display area according to another
embodiment. FIG. 6 is a cross-sectional view illustrating a
cross-sectional surface of one side of an organic light
emitting display device according to another embodiment.
FIG. 7 is a plan view illustrating only a first power line, an
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auxiliary line, and a second power line of FIG. 6. In this
case, an organic light emitting display device according to
an embodiment may be used as a transparent display device.
As elsewhere in description, like reference numerals refer to
like elements having similar material and structure in order
to omit repetitive description of similar elements.

[0075] Referring to FIGS. 5to 7, a display area DA of the
organic light emitting display device according to another
embodiment may include a plurality of transmissive areas
TA coplanar with a plurality of emission areas EA. A
transmissive areas TA is disposed adjacent to one or more
corresponding emission areas EA. Due to the transmissive
areas TA, a user may look at an object or a background
located behind a rear surface of an organic light emitting
display panel 100 from the front of the organic light emitting
display panel 100. Due to the emission areas EA, the organic
light emitting display panel 100 may display an image. In
FIG. 5, it is illustrated that the transmissive areas TA and the
emission areas EA are long formed in a lengthwise direction
(an X-axis direction) of a gate line, but the present embodi-
ment is not limited thereto. That is, the transmissive areas
TA and the emission areas EA may be long formed in a
lengthwise direction (a Y-axis direction) of a data line.

[0076] The transmissive areas TA may be areas that trans-
mit incident light as-is. The emission areas EA may be areas
emitting light. The emission areas EA may include a plu-
rality of pixels P. Each of the pixels P, as illustrated in FIG.
5, may include a red emission part RE, a green emission part
GE, and a blue emission part BE, but a pixel P may include
fewer or additional emission parts. As illustrated in FIG. 6,
each of the red emission part RE, the green emission part
GE, and the blue emission part BE may include a TFT T, a
first power line 140, a second power line 150, an auxiliary
line 161, and an OLED.

[0077] The first power line 140 may be disposed on the
same layer as that of each of a source electrode SE and a
drain electrode DE of the TFT T. The second power line 150
may be disposed in a second line area LA2 and may be
electrically connected to the auxiliary electrode 165 and a
cathode electrode CAT. The auxiliary line 161 may be
disposed in a first line area LA1 and may be provided in the
same layer as that of the second power line 150. The
auxiliary line 161 may be provided on the first power line
140 and may be electrically connected to the first power line
140 and a first line contact hole LCNTI1.

[0078] The organic light emitting display device accord-
ing to the embodiment illustrated in FIGS. 5-7 provides the
same effects and advantages as the organic light emitting
display device according to the embodiment illustrated in
FIGS. 2-4. Furthermore, in the organic light emitting display
device according to the embodiment illustrated in FIGS. 5-7,
an area of the first power line is reduced in proportion to an
increase in area of the auxiliary line, and thus, when the
organic light emitting display device is used as a transparent
display device, an aperture ratio of each of the transmissive
areas TA is enhanced. This occurs at least in part because the
first power line 140, the second power line 150, and the
auxiliary line 161 do not cross the transmissive area TA.

[0079] As described above, according to the embodi-
ments, the first power line and the auxiliary line which are
provided on different layers may be electrically connected to
each other, and thus, a resistance of the first power line is
reduced without any increase in area of the first power line.
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[0080] Moreover, according to the embodiments, an area
of the first power line is reduced in proportion to an increase
in area of the auxiliary line, and thus, a design area of the
TFT is widened. According to the embodiments, a process
defect which occurs in a process of manufacturing a TFT is
reduced.

[0081] Moreover, according to the embodiments, an area
of the first power line is reduced, and thus, when the organic
light emitting display device is used as a transparent display
device, an aperture ratio of each of the transmissive areas is
enhanced.

[0082] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion covers the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. An organic light emitting display device comprising:

a substrate;

a thin film transistor (TFT) disposed on the substrate, the
TFT including a source electrode and a drain electrode
disposed in a first layer;

a first power line disposed in the first layer and electrically
connected to the source electrode, the first power line
supplying a first voltage;

a second power line disposed in a second layer disposed
over the TFT, the second power line supplying a second
voltage;

an auxiliary line disposed in the second layer with the
second power line;

an anode electrode disposed over the second power line
and the auxiliary line and electrically connected to the
drain electrode;

an organic layer disposed on the anode electrode; and

a cathode electrode covering the organic layer and elec-
trically connected to the second power line.

2. The organic light emitting display device of claim 1,
wherein the first power line is electrically connected to the
auxiliary line.

3. The organic light emitting display device of claim 2,
further comprising:

a first planarization layer disposed between the first power

line and the auxiliary line,

wherein the auxiliary line is electrically connected to the
first power line through a first contact hole exposing the
first power line.

4. The organic light emitting display device of claim 2,
further comprising: an auxiliary electrode provided in a third
layer comprising the anode electrode, the auxiliary electrode
electrically connecting the second power line to the cathode
electrode.

5. The organic light emitting display device of claim 4,
further comprising:

a second planarization layer disposed between the second

power line and the auxiliary line,

wherein the auxiliary electrode is electrically connected to
the second power line through a second contact hole
exposing the second power line.

6. The organic light emitting display device of claim 4,

wherein the auxiliary electrode and the anode electrode
comprise a same material.
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7. The organic light emitting display device of claim 1,
wherein the second power line is spaced apart from the
auxiliary line.

8. The organic light emitting display device of claim 1,
wherein a width of the second power line is greater than a
width of the auxiliary line and a width of the first power line.

9. The organic light emitting display device of claim 1,
wherein a width of the auxiliary line is greater than a width
of the first power line.

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

a connection line provided between the auxiliary line and
the second power line, the connection line electrically
connecting the drain electrode to the anode electrode.

11. The organic light emitting display device of claim 10,
wherein the connection line, the auxiliary line, and the
second power line comprise a same material.

12. The organic light emitting display device of claim 1,
wherein the TFT, the first power line, the second power line,
the auxiliary line, the anode electrode and the organic layer
are disposed in an emission area disposed adjacent to a
transmissive area.

13. An organic light emitting display device comprising:

a substrate;

a plurality of data lines disposed on the substrate along a
first direction;

a first power line disposed along the first direction in a
first layer on the substrate in an emissive area, the first
power line supplying a first voltage;

a second power line disposed in the emissive area and in
a second layer disposed over the first layer, the second
power line supplying a second voltage;

an auxiliary line disposed on the first power line in the
second layer with the second power line, the auxiliary
line electrically connected to the first power line;

a pixel disposed on the substrate in the emissive area, the
pixel comprising a plurality of subpixels arranged
within the pixel along the first direction, the pixel
including:

a thin film transistor (TFT) disposed in the emissive
area, the TFT including a source electrode and a
drain electrode disposed in the first layer, the source
electrode electrically connected to the first power
line;

an anode electrode disposed in the emissive area and
over the second layer, the anode electrode electri-
cally connected to the drain electrode of the TFT;

an organic layer disposed on the anode electrode in the
emissive area; and

a cathode electrode covering the organic layer, the
cathode electrode electrically connected to the sec-
ond power line; and

a transmissive area of the substrate disposed adjacent to
the pixel.

14. The organic light emitting display device of claim 13,
further comprising an auxiliary electrode disposed in a third
layer comprising the anode electrode, the auxiliary electrode
electrically connecting the second power line to the cathode
electrode.

15. The organic light emitting display device of claim 14,
wherein the auxiliary electrode and the anode electrode
comprise a same material.

16. The organic light emitting display device of claim 14,
further comprising:
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awall supporting part disposed on the auxiliary electrode;
and

a partition wall disposed on the wall supporting part, the
partition wall separating the cathode electrode from an
adjacent cathode electrode disposed in the transmissive
area.

17. The organic light emitting display device of claim 13,
wherein the second power line is spaced apart from the
auxiliary line.

18. The organic light emitting display device of claim 13,
further comprising:

a connection line provided between the auxiliary line and
the second power line, the connection line electrically
connecting the drain electrode to the anode electrode.

19. The organic light emitting display device of claim 18,
wherein the connection line, the auxiliary line, and the
second power line comprise a same material.

20. The organic light emitting display device of claim 13,
wherein the first power line, the second power line, and the
auxiliary line are disposed parallel to each other in the
emissive area.
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