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The organic light emitting display device includes a sub-
strate having a display area in which a plurality of pixels
including an organic light emitting diode is arranged and a
peripheral area surrounding the display area; a pad disposed
on the substrate in the peripheral area; a first conductive
pattern disposed on one side of the display area in the
peripheral area and electrically connected to the pad; a
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2017-0166778 filed on Dec. 6, 2017
in the Korean Intellectual Property Office, and all the
benefits accruing therefrom under 35 U.S.C. 119, the dis-
closure of which is herein incorporated by reference in its
entirety.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to an organic light
emitting display device.

2. Description of the Related Art

[0003] Ithas become essential that a display device is used
as one of user interfaces of an electronic device, and various
kinds of display devices have been developed. Typically, an
organic light emitting diode (OLED) is a display device that
displays an image using a self-illumination phenomenon of
a fluorescent organic compound that emits light when cur-
rent flows therethrough.

[0004] An organic light emitting display device includes a
plurality of pixels that is arranged in a display area that
corresponds to an area where an image is displayed. Each of
the pixels includes a plurality of driving transistors.

[0005] In addition to the control of light emission of the
corresponding pixel, the driving transistor can provide
threshold voltage compensation for preventing a stain from
being viewed that may be caused by deterioration of the
pixels, a difference in characteristics between adjacent pix-
els, or initialization of some nodes in the pixels. In addition,
the driving transistor may collect data used for the threshold
voltage compensation of the fluorescent organic compound.
[0006] Meanwhile, each of the pixels may be provided
with a plurality of signals and source voltages to perform the
driving.

[0007] However, distances between the respective pixels
and a portion from which the plurality of signals and source
voltages are applied may be different causing a difference in
the characteristics (e.g., resistance) of paths in which the
signals and the source voltages are provided. Therefore, a
deviation may occur between the signals and source voltages
provided to the respective pixels, and the display quality of
the display device may be deteriorated.

SUMMARY

[0008] Aspects of the present disclosure provide an
organic light emitting display device capable of minimizing
a deviation between signals and source voltages that are
provided to respective pixels.

[0009] However, aspects of the present disclosure are not
restricted to the one set forth herein. The above and other
aspects of the present disclosure will become more apparent
to one of ordinary skill in the art to which the present
disclosure pertains by referencing the detailed description of
the present disclosure given below.

[0010] An embodiment may be related an organic light
emitting display device. The organic light emitting display
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device includes a substrate having a display area in which a
plurality of pixels including an organic light emitting diode
is arranged and a peripheral area surrounding the display
area; a pad disposed on the substrate in the peripheral area;
a first conductive pattern disposed on one side of the display
area in the peripheral area and electrically connected to the
pad; a second conductive pattern disposed on the substrate
in the peripheral area and disposed on an opposite side of the
first conductive pattern with the display area interposed
between the first conductive pattern and the second conduc-
tive pattern; a first connection electrode disposed on the first
conductive pattern in the peripheral area and electrically
connected to the first conductive pattern; and a second
connection electrode disposed on the second conductive
pattern in the peripheral area and electrically connected to
the second conductive pattern, wherein a cathode electrode
of the organic light emitting diode is disposed on the first
connection electrode and the second connection electrode
and electrically connected to the first connection electrode
and the second connection electrode.

[0011] Another embodiment may be related an organic
light emitting display device. The organic light emitting
display device includes a substrate having a display area in
which a plurality of pixels including an organic light emit-
ting diode is arranged and a peripheral area surrounding the
display area; a pad disposed on the substrate in the periph-
eral area and a conductive pattern electrically connected to
the pad and disposed to surround the display area; and a first
connection electrode and a second connection electrode
disposed on the conductive pattern in the peripheral area and
electrically connected to the conductive pattern, wherein a
cathode electrode of the organic light emitting diode is
disposed on the first connection electrode and the second
connection electrode and electrically connected to the first
connection electrode and the second connection electrode,
wherein the first connection electrode is disposed in the
peripheral area adjacent to one end of the display area in
which the pad is disposed, and wherein the second connec-
tion electrode is disposed in the peripheral area opposite to
the first connection electrode with the display area inter-
posed between the first connection electrode and the second
connection electrode.

[0012] According to embodiments of the present disclo-
sure, it is possible to provide an organic light emitting
display device capable of minimizing a deviation between
signals and source voltages provided to respective pixels.
[0013] The effects of the present disclosure are not limited
to the aforementioned effects, and various other effects are
included in the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other aspects and features of the
present disclosure will become more apparent by describing
in detail exemplary embodiments thereof with reference to
the attached drawings, in which:

[0015] FIG. 1 is a block diagram of an organic light
emitting display device, according to an embodiment of the
present disclosure;

[0016] FIG. 2 is an equivalent circuit diagram of a pixel,
according to an embodiment;

[0017] FIG. 3 is a timing diagram of some of signals
inputted to a pixel according to the embodiment;

[0018] FIG. 4 is a layout diagram of the organic light
emitting display device according to the embodiment;
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[0019] FIG. 5 is a cross-sectional view taken along line I-I'
of FIG. 4;

[0020] FIG. 6 is a cross-sectional view taken along line
II-IT' of FIG. 4;

[0021] FIG. 7 is a layout diagram of an organic light
emitting display device according to another embodiment;
[0022] FIG. 8 is a layout diagram of an organic light
emitting display device according to still another embodi-
ment;

[0023] FIG. 9 is a cross-sectional view taken along line
HI-1IT' of FIG. 8;

[0024] FIG. 10 is a cross-sectional view taken along line
IV-IV' of FIG. 8; and

[0025] FIG. 11 is a layout diagram of an organic light
emitting display device according to still another embodi-
ment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0026] Example embodiments are described with refer-
ence to the accompanying drawings. The example embodi-
ments may be embodied in many different forms and should
not be construed as being limited thereto. Like reference
numerals may refer to like elements throughout the present
disclosure.

[0027] Although the terms “first”, “second”, etc. may be
used herein to describe various elements, these elements
should not be limited by these terms. These terms may be
used to distinguish one element from another element. Thus,
a first element discussed below may be termed a second
element without departing from teachings of one or more
embodiments. The description of an element as a “first”
element may not require or imply the presence of a second
element or other elements. The terms “first”, “second”, etc.
may also be used herein to differentiate different categories
or sets of elements. For conciseness, the terms “first”,
“second”, etc. may represent “first-category (or first-set)”,
“second-category (or second-set)”, etc., respectively.
[0028] When a first element is referred to as being “on”,
“connected to” or “coupled to” a second element or layer,
the first element can be directly on, connected or coupled to
the second element, or one or more intervening elements
may be present between the first element and the second
element. In contrast, when a first element is referred to as
being “directly on”, “directly connected to” or “directly
coupled to” a second element or layer, there may be no
intended intervening elements (except environmental ele-
ments such as air) present between the first element and the
second element. The term “and/or” may include any and all
combinations of one or more of the associated items.
[0029] Throughout the present disclosure, identical or
similar parts will be referred to as identical reference numer-
als.

[0030] Hereinafter, embodiments of the present disclosure
will be described with reference to the drawings.

[0031] FIG. 1 is a block diagram of an organic light
emitting display device, according to an embodiment of the
present disclosure.

[0032] Referring to FIG. 1, an organic light emitting
display device 1000 includes a plurality of pixels PX, a data
driver 20, a scan driver 30, a timing controller 40, and a
power supply unit 50.

[0033] The plurality of pixels PX is arranged in a display
area DA. Data lines DL1 to DLm (m is a natural number of
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2 or more) and scan lines SL.1 to SLn (n is a natural number
of 2 or more) are arranged to intersect with each other in the
display area DA. Further, emission lines EML1 to EMLn
may be arranged in parallel with the scan lines SL.1 to SLn
in the display area DA. However, the present disclosure is
not limited thereto, and other lines may be additionally
arranged in parallel to the scan lines SL1 to SLn and the
emission lines EML1 to EMLn in the display area DA. For
example, initialization lines (not shown) that performs driv-
ing for initializing a specific node of each pixel and the like
may be additionally arranged.

[0034] The data driver 20 includes a plurality of source
drive integrated circuits (ICs). The data driver 20 may
receive digital video data DATA from the timing controller
40. The data driver 20 may convert the digital video data
DATA into a gamma compensation voltage in response to a
data timing control signal DCS that is also received from the
timing controller 40 to generate a data signal, and may
supply the data signal to the data lines DL1 to DLm in
synchronization with a scan signal.

[0035] The scan driver 30 includes a circuit for generating
and outputting a scan signal and a circuit for generating and
outputting an emission signal. The circuits for generating
and outputting the scan signal and the emission signal may
be configured to include a shift register, a level shifter, an
output buffer, and the like. The scan driver 30 may sequen-
tially supply the scan signal to the scan lines SL.1 to SL.n and
may sequentially output the emission signal to the emission
lines EML1 to EMLn.

[0036] Meanwhile, when additional lines (e.g., initializa-
tion lines) are formed in parallel with the scan lines SL1 to
SLn and the emission lines EML1 to EMLn in the display
area DA, the scan driver 30 may further include at least one
output circuit for outputting a signal to the additional lines.

[0037] The timing controller 40 receives the digital video
data DATA from a host system (not shown) through an
interface such as a Low Voltage Differential Signaling
(LVDS) iaterface or a Transition Minimized Differential
Signaling (TMDS) interface. Further, the timing controller
40 receives various timing signals such as a vertical syn-
chronization signal, a horizontal synchronization signal, a
data enable signal, and a dot clock. The timing controller 40
may generate timing control signals for controlling the
operation timings of the data driver 20 and the scan driver
30 based on the timing signals. The timing control signals
may include a scan timing control signal SCS for controlling
the operation timing of the scan driver 30 and the data timing
control signal DCS for controlling the operation timing of
the data driver 20. The timing controller 40 may provide the
scan timing control signal SCS to the scan driver 30 and the
data timing control signal DCS to the data driver 20.

[0038] The power supply unit 50 provides a first source
voltage ELVSS to each pixel PX through a first power line
VSSL and a second source voltage ELVDD through a
second power line VDDL, and provides a first initialization
voltage Vintl to each pixel PX through a first initialization
line VintlL. Hereinafter, a case where the first source
voltage ELVSS is a low potential voltage, the second source
voltage ELVDD is a high potential voltage, and the first
initialization voltage Vintl is a voltage with a level higher
than the low potential voltage and lower than the high
potential voltage will be mainly described.
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[0039] Further, the power supply unit 50 may provide
predetermined logic level voltages to the timing controller
40, and may provide a gate-on voltage and a gate-off voltage
to the scan driver 30.

[0040] Hereinafter, a structure of each pixel PX will be
described in detail.

[0041] FIG. 2 is an equivalent circuit diagram of a pixel,
according to an embodiment.

[0042] Referring to FIG. 2, a pixel PX includes a driving
transistor DT, an organic light emitting diode OLED, a
control circuit, a sustain capacitor Cst, and the like. The
control circuit includes first to sixth transistors ST1 to ST6.
[0043] The pixel PX may be connected to a (k-1)th scan
line SLk-1 (where k is a positive integer satisfying 2<k<n-
1), a kth scan line SLk, a kth emission line EMLk and a jth
data line DLj (where j is a positive integer satisfying 1<j=m).
Further, the pixel PX may be connected to the first power
line VSSL to which the first source voltage ELVSS is
provided, the second power line VDDL to which the second
source voltage ELVDD is provided, and the first initializa-
tion line Vint1L to which the first initialization voltage Vint1
is provided.

[0044] The driving transistor DT may control a drain-
source current according to a voltage of a control electrode.
The control electrode of the driving transistor DT is con-
nected to a first node N1, the first electrode is connected to
a second node N2, and the second electrode is connected to
a third node N3. Here, the control electrode may be a gate
electrode. The first electrode may be a source electrode or a
drain electrode, and the second electrode may be an elec-
trode different from the first electrode. For example, when
the first electrode is the source electrode, the second elec-
trode is the drain electrode.

[0045] The organic light emitting diode OLED emits light
according to the drain-source current of the driving transis-
tor DT. An anode electrode of the organic light emitting
diode OLED may be connected to a first electrode of the first
transistor ST1 and a second electrode of the sixth transistor
ST6, and a cathode electrode of the organic light emitting
diode OLED may be connected to the first power line VSSL.
[0046] The first transistor ST1 is connected to the anode
electrode of the organic light emitting diode OLED. The first
transistor ST1 may be turned on by the scan signal SSk-1 of
the (k-1)th scan line SLk-1 to connect the anode electrode
of the organic light emitting diode OLED to a second
initialization line Vint2L to which a second initialization
voltage Vint2 is provided. Thus, the anode electrode of the
organic light emitting diode OLED may be discharged to the
second initialization voltage Vint2. Here, the second initial-
ization voltage Vint2 may be the same voltage as the first
source voltage ELVSS. However, the first source voltage
ELVSS may be provided to a second electrode of the first
transistor ST1 through a path that is different from a path
including the first power line VSSL although the second
initialization voltage Vint2 may be substantially the same
signal as the first source voltage ELVSS. The control elec-
trode of the first transistor ST1 may be connected to the
(k-1)th scan line SLk-1, a first electrode of the first tran-
sistor ST1 may be connected to the anode electrode of the
organic light emitting diode OLED.

[0047] Meanwhile, since a path in which the first source
voltage ELVSS is provided to each pixel PX and a path in
which the second initialization voltage Vint2 is provided to
each pixel PX are different from each other, the character-
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istics (e.g., resistance) of the paths may be different, and the
difference may occur in the voltage levels of the first source
voltage ELVSS and the second initialization voltage Vint2.
The pixel PX arranged further away from a region from
which the first source voltage ELVSS is provided may
exhibit a larger difference in the voltage levels. However,
according to a structure for applying the first source voltage
ELVSS and the second initialization voltage Vint2, which
will be described later, this voltage level difference can be
minimized. The structure that can minimize the voltage level
difference will be described later in further detail.

[0048] The second transistor ST2 is connected between
the second node N2 and the jth data line DLj. The second
transistor ST2 may be turned on by the scan signal SSk of
the kth scan line SLk to connect the second node N2 to the
jth data line DL;j. Thus, the data signal DSk of the jth data
line DIj may be provided to the second node N2. The
control electrode of the second transistor ST2 may be
connected to the kth scan line SLk, a first electrode of the
second transistor ST2 may be connected to the jth data line
DLj, and a second electrode of the second transistor ST2
may be connected to the second node N2.

[0049] The third transistor ST3 is connected between the
first node N1 and the first initialization line Vint1L. The third
transistor ST3 may be turned on by the scan signal SSk-1 of
the (k-1)th scan line SLk-1 to connect the first node N1 to
the first initialization line VintlL to which the first initial-
ization voltage Vint1 is provided. Thus, the first node N1 can
be initialized to the first initialization voltage Vintl. The
control electrode of the third transistor ST3 may be con-
nected to the (k-1)th scan line SLk-1, a first electrode of the
third transistor ST3 may be connected to the first node N1,
and a second electrode of the third transistor ST3 may be
connected to the first initialization line Vint1L.

[0050] The fourth transistor ST4 is connected between the
first node N1 and the third node N3. The fourth transistor
ST4 may be turned on by the scan signal SSk of the kth scan
line SLk to connect the first node N1 to the third node N3.
In this case, since the gate electrode and the second electrode
of the driving transistor DT are connected to each other, the
driving transistor DT may be driven as a diode. The gate
electrode of the fourth transistor ST4 may be connected to
the kth scan line SLk, a first electrode of the fourth transistor
ST4 may be connected to the third node N3, and a second
electrode of the fourth transistor ST4 may be connected to
the first node N1.

[0051] The fifth transistor ST5 may be connected between
the second power line VDDL and the second node N2. The
fifth transistor ST5 may be turned on by the emission signal
EMk of the kth emission line EMLk to connect the second
node N2 to the second power line VDDL. Thus, the second
source voltage ELVDD may be provided to the second node
N2. The control electrode of the fifth transistor ST5 may be
connected to the kth emission line EMLK, a first electrode of
the fifth transistor ST5 may be connected to the second
power line VDDL, and a second electrode of the fifth
transistor ST5 may be connected to the second node N2.
[0052] The sixth transistor ST6 is connected between the
third node N3 and the anode electrode of the organic light
emitting diode OLED. The sixth transistor ST6 may be
turned on by the emission signal of the kth emission line
EMLK to connect the third node N3 to the anode electrode
of the organic light emitting diode OLED. The control
electrode of the sixth transistor ST6 may be connected to the



US 2019/0172888 Al

kth emission line EMLk, a first electrode of the sixth
transistor ST6 may be connected to the third node N3, and
a second electrode of the sixth transistor ST6 may be
connected to the organic light emitting diode OLED. By
turning on the fifth and sixth transistors ST5 and ST6, the
drain-source current of the driving transistor DT may be
supplied to the organic light emitting diode OLED.

[0053] The sustain capacitor Cst is connected between the
first node N1 and the second power line VDDL to maintain
the voltage of the first node N1. One electrode of the sustain
capacitor Cst may be connected to the first node N1 and the
other electrode of the sustain capacitor Cst may be con-
nected to the second power line VDDL.

[0054] The first node N1 is connected to the control
electrode of the driving transistor DT. At the same time, the
first node N1 may be a contact point between the first
electrode of the third transistor ST3, the second electrode of
the fourth transistor ST4, and one electrode of the sustain
capacitor Cst.

[0055] The second node N2 is connected to the first
electrode of the driving transistor DT. At the same time, the
second node N2 may be a contact point between the first
electrode of the driving transistor DT, the second electrode
of the second transistor ST2, and the second electrode of the
fifth transistor ST5.

[0056] The third node N3 is conmnected to the second
electrode of the driving transistor DT. At the same time, the
third node N3 may be a contact point of the second electrode
of the driving transistor DT, the first electrode of the fourth
transistor ST4, and the first electrode of the sixth transistor
STé.

[0057] A semiconductor layer of each of the first to sixth
transistors ST1 to ST6 and the driving transistor DT may be
formed of polysilicon, but is not limited thereto, and may be
formed of any one of a-Si and an oxide semiconductor.
When the semiconductor layer of each of the first to sixth
transistors ST1 to ST6 and the driving transistor DT is
formed of polysilicon, a process for forming the semicon-
ductor layer may be performed using a low temperature
polysilicon (LTPS) process.

[0058] Further, a case where the first to sixth transistors
ST1 to ST6 and the driving transistor DT are formed of
P-type metal oxide semiconductor field effect transistors
(MOSFETs) will be mainly described, but is not limited
thereto, and they may be formed of N-type MOSFETs.
[0059] The first and second source voltages ELVSS and
ELVDD, and the first initialization voltage Vintl may be set
in consideration of the characteristics of the driving transis-
tor DT, the characteristics of the organic light emitting diode
OLED, and the like.

[0060] FIG. 3 is a timing diagram of some of the signals
inputted to a pixel according to the embodiment.

[0061] FIG. 3 illustrates the (k-1)th scan line SLk-1 that
is supplied to the (k-1)th scan line SLk-1, the kth scan
signal SSk that is supplied to the kth scan line SLk. and the
kth emission signal EMk that is supplied to the kth emission
line EMLk during Nth frame (where N is a positive integer)
and (N+1)th frame periods FRN and FRN+1.

[0062] Referring to FIG. 2, the (k-1)th scan signal SSk-1
is a signal for controlling the first and third transistors ST1
and ST3, the kth scan signal SSk is a signal for controlling
the second and fourth transistors ST2 and ST4, and the kth
emission signal EMK is a signal for controlling the fifth and
sixth transistors ST5 and ST6. Each of the scan signals SS1
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to SSn and the emission signals EM1 to EMn is generated
in every one frame period. Each of the scan signals SS1 to
SSn may be generated as a gate-on voltage Von during one
horizontal period as shown in FIG. 3. The horizontal period
indicates one horizontal line scanning period in which the
data signals DS1 to DSm are respectively supplied to the
pixels PX connected to one of the scan lines SL.1 to SLn. The
data signals DS1 to DSm may be supplied to the data lines
DL1 to DLm in synchronization with the scan signals SS1
to SSn.

[0063] The one frame period may be divided into the first
to fourth periods t1 to t4. The first period t1 may be a period
for initializing the first node N1 connected to the control
electrode of the driving transistor DT and applying an ON
bias signal to the driving transistor DT. Further, the second
period t2 may be a period for initializing the first node N1
connected to the control electrode of the driving transistor
DT and the anode electrode of the organic light emitting
diode OLED. The third period t3 may be a period during
which the data signals DS1 to DSj are supplied, and the
threshold voltage of the driving transistor DT is sensed. The
fourth period t4 is a period during which the organic light
emitting diode OLED emits light. The first and second
periods t1 and t2 may be defined as an initialization period
tini.

[0064] The (k-1)th scan signal SSk-1 is generated as the
gate-on voltage Von during the first and second periods t1
and t2, and the kth scan signal SSk is generated as the
gate-on voltage Von during the third period 3. The kth
emission signal EMk is generated as the gate-on voltage Von
during the fourth period t4 of the frame period FRN and the
first period t1 of the subsequent frame period FRN+1. Each
of the first to third periods t1, 12 and t3 may be appropriately
determined in advance. The gate-on voltage Von corre-
sponds to a turn-on voltage capable of turning on each of the
first to sixth transistors ST1 to ST6. The gate-off voltage Voff
corresponds to a turn-off voltage capable of turning off each
of the first to sixth transistors ST1 to ST6.

[0065] Hereinafter, the structure for applying the first
source voltage ELVSS and the second initialization voltage
Vint2 will be described in more detail.

[0066] FIG. 4 is a layout diagram of the organic light
emitting display device according to the embodiment.

[0067] In FIG. 4, the shape and arrangement of the first
power line VSSL disposed in a peripheral area PA of the
organic light emitting display device will be mainly
described.

[0068] Referring to FIG. 4, the organic light emitting
display device may be divided into the display area DA and
the peripheral area PA. The peripheral area PA may be
arranged to surround the display area DA. The display area
DA and the peripheral area PA may be defined on a lower
substrate of the organic light emitting display device 1000.
[0069] The display area DA is an area in which an image
is displayed, and a plurality of pixels PX are arranged.
[0070] A plurality of pads PAD, a first conductive pattern
1621, a second conductive pattern 1622 and a plurality of
second initialization lines Vint2L are disposed in the periph-
eral area PA.

[0071] The pads PAD may be disposed on the peripheral
area PA corresponding to one end of the display area DA. In
addition, a larger or smaller number of pads than that shown
in FIG. 4 may be arranged. The pads PAD are exposed to the
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outside through an opening formed of an insulating material,
and a flexible printed circuit board (FPCB) may be attached
on each of the pads PAD.

[0072] Each pad PAD may be provided with the first
source voltage ELVSS from the power supply unit 50. The
provided first source voltage ELVSS may be transmitted to
the first conductive pattern 1621.

[0073] The first conductive pattern 1621 may be disposed
on the peripheral area PA corresponding to one end of the
display area DA where the pads PAD are arranged. More
specifically, the first conductive pattern 1621 may be dis-
posed in a region between the plurality of pads PAD and the
display area DA and may be formed to extend along one side
of the display area DA. The first conductive pattern 1621
may serve to transfer the first source voltage ELVSS pro-
vided from the pads PAD to the second initialization lines
Vint2L.

[0074] Further, a first contact region CTA1 may be dis-
posed on a region where the first conductive pattern 1621 is
disposed. For example, the first contact region CTA1 may
overlap the first conductive pattern 1621. The first contact
region CTA1 may be defined as a region where the first
conductive pattern 1621 and a first connection electrode
2501, which will be described later, are in contact with each
other and electrically connected to each other. The first
source voltage ELVSS provided to the first conductive
pattern 1621 may be provided to the first connection elec-
trode 2501 electrically connected through the first contact
region CTA1, and the first source voltage ELVSS provided
to the first connection electrode 2501 may be provided to a
cathode electrode 230, which will be described later, of the
organic light emitting diode OLED. Although not shown, the
cathode electrode 230 may be arranged to overlap the entire
surface of the display area DA.

[0075] A second conductive pattern 1622 may be disposed
on the peripheral area PA corresponding to an end that is
opposite to the one end of the display area DA where the first
conductive pattern 1621 is disposed. More specifically, the
second conductive pattern 1622 may be disposed to face the
first conductive pattern 1621 with the display region DA
interposed therebetween, and may be formed to extend
along one side of the display region DA in parallel with the
first conductive pattern 1621. The second conductive pattern
1622 may be connected to the plurality of second initializa-
tion lines Vint2L, that pass through the display area DA. The
second conductive pattern 1622 may receive the second
initialization voltage Vint2 from the second initialization
lines Vint2L.

[0076] Further, a second contact region CTA2 may be
disposed on a region where the second conductive pattern
1622 is disposed. In other words, the second contact region
CTA2 may overlap the first conductive pattern 1622. The
second contact region CTA2 may be defined as a region
where the second conductive pattern 1622 and a second
connection electrode 2502, which will be described later, are
in contact with each other and electrically connected to each
other. The second conductive pattern 1622 may be electri-
cally connected to the cathode electrode 230 of the organic
light emitting diode OLED through the second connection
electrode 2501. Thus, the second conductive pattern 1622
may receive the first source voltage ELVSS from the cathode
electrode 230 of the organic light emitting diode OLED.
[0077] More specifically, the second conductive pattern
1622 may receive the second initialization voltage Vint2
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from the plurality of second initialization lines Vint2L, and
may receive the first source voltage ELVSS from the cathode
electrode 230 of the organic light emitting diode OLED.
Accordingly, the second conductive pattern 1622 may elec-
trically connect the plurality of second initialization lines
Vint2L, with the cathode electrode 230 of the organic light
emitting diode OLED to allow them to share the same
voltage level.

[0078] As described above, since the first source voltage
ELVSS and the second initialization voltage Vint2 have
different transfer paths and different constituent elements
and materials in their transfer paths, a voltage level differ-
ence may occur. Accordingly, the second conductive pattern
1622 is disposed in a region where the first source voltage
ELVSS is first applied and is divided into the second
initialization voltage Vint2, i.e., an end that is opposite to the
one end of the display area DA where the pads PAD are
arranged. Thus, a voltage level difference between the first
source voltage ELVSS and the second initialization voltage
Vint2 can be minimized in each pixel of the display area DA
that is disposed adjacent to the region where the second
conductive pattern 1622 is disposed.

[0079] Furthermore, the second conductive pattern 1622
can minimize a degree of a voltage drop in the first source
voltage ELVSS that is provided to the pixel disposed away
from the pads PAD. As will be described later, the cathode
electrode 230 that transmits the first source voltage ELVSS
may be formed of a transparent material having a high
resistance. Thus, the resistance may be higher than the path
including the plurality of second initialization lines Vint2
that is formed of a metal material having a relatively high
conductivity. Nevertheless, since the second conductive
pattern 1622 provides the second initialization voltage Vint2
having a voltage value closer to the first source voltage
ELVSS before the voltage drop to the cathode electrode 230
that is disposed adjacent thereto, the voltage drop of the first
source voltage ELVSS can be minimized.

[0080] FIG. 51sa cross-sectional view taken along line I-I'
of FIG. 4. FIG. 6 is a cross-sectional view taken along line
II-IT' of FIG. 4.

[0081] Referring to FIGS. 5 and 6, the display area DA and
the peripheral area PA are defined on a lower substrate 100.
The lower substrate 100 may be an insulating substrate. The
lower substrate 100 may include a glass substrate, a quartz
substrate, a ceramic substrate, or a plastic substrate. The
lower substrate 100 may be a flexible substrate that can be
bent, folded, or rolled in another embodiment. In this case,
the lower substrate 100 may include polyimide, but the
present disclosure is not limited thereto.

[0082] In the display area DA and the peripheral area PA
defined on the lower substrate 100, the cross-sectional
structure of the display area DA will be described in detail.

[0083] First, a buffer layer 110 that is formed of silicon
oxide, silicon nitride, or the like, is disposed on the lower
substrate 100 to planarize the upper surface of the lower
substrate 100 and to prevent impurities or the like from
penetrating into a semiconductor layer 120 to be described
later.

[0084] The semiconductor layer 120 is disposed on the
buffer layer 110. The semiconductor layer 120 may be
formed of a material or by mixing at least two or more
materials selected from amorphous silicon, polycrystalline
silicon, single crystal silicon, and low temperature polycrys-
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talline silicon. In some embodiments, the semiconductor
layer 120 may include an oxide semiconductor.

[0085] A first insulating layer 130 is disposed on the
semiconductor layer 120. The first insulating layer 130 may
be formed of an insulating material to ensure insulation
between the semiconductor layer 120 and a gate electrode
140 to be described later. For example, the first insulating
layer 130 may be formed of an inorganic insulating material
such as silicon oxide and/or silicon nitride, or an organic
insulating material such as an acrylic organic material or
benzocyclobutene (BCB).

[0086] The gate electrode 140 is disposed on the semi-
conductor layer 120. A source electrode 161s and a drain
electrode 161d may be electrically coupled in accordance
with a signal applied to the gate electrode 140. The gate
electrode 140 may be formed to have a single layer or
multilayer structure using one or more materials of, for
example, aluminum (Al), platinum (Pt), palladium (Pd),
silver (Ag), magnesium (Mg), gold (Au), nickel (Ni), neo-
dymium (Nd), iridium (Ir), chromium (Cr), lithium (L),
calcium (Ca), molybdenum (Mo), titanium (Ti), tungsten
(W), and copper (Cu) in consideration of adhesion to adja-
cent layers, surface flatness of stacked layers, and process-
ability.

[0087] A second insulating layer 150 may be disposed on
the semiconductor layer 120. The second insulating layer
150 may be interposed between the gate electrode 140 and
the source electrode 160s and the drain electrode 1604 to
ensure insulation between the gate electrode 140 and the
source electrode 161s and the drain electrode 161d. The
second insulating layer 150 may be formed to have a single
layer or multilayer structure using an organic insulating
material such as an acrylic organic material or benzocy-
clobutene (BCB).

[0088] On the second insulating layer 150, the source
electrode 161s and the drain electrode 1614 are disposed.
The source electrode 161s and the drain electrode 1614 may
be electrically connected to the semiconductor layer 120
through the second insulating layer 150 and contact holes
formed in the first insulating layer 130, respectively. The
source electrode 161s and the drain electrode 1614 may be
formed to have a single layer or multilayer structure using
one or more materials of, for example, aluminum (Al),
platinum (Pt), palladium (Pd), silver (Ag), magnesium (Mg),
gold (Au), nickel (Ni), neodymium (Nd), iridium (Ir), chro-
mium (Cr), lithium (Li), calcium (Ca), molybdenum (Mo),
titanium (Ti), tungsten (W), and copper (Cu) in consider-
ation of conductivity and the like.

[0089] Meanwhile, although not shown in the drawings, to
protect a thin film transistor (TFT) formed of the semicon-
ductor layer 120, the gate electrode 140, the source electrode
161s, and the drain electrode 1614, a passivation film (not
shown) may be disposed to cover the thin film transistor
TFT. The passivation film may be formed of an inorganic
material such as silicon oxide, silicon nitride, or silicon
oxynitride.

[0090] A planarization layer 170 may be disposed on the
source electrode 161s and the drain electrode 1614. In this
case, the planarization layer 170 may be a passivation film.
The planarization layer 170 serves to substantially flatten the
upper surface of the thin film transistor TFT and to protect
the thin film transistor TFT and various devices when an
organic light emitting device 200 is disposed on the thin film
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transistor TFT. The planarization layer 170 may be formed
of, for example, an acrylic organic material or benzocy-
clobutene (BCB).

[0091] The thin film transistor TFT formed of the semi-
conductor layer 120, the gate electrode 140, the source
electrode 161s and the drain electrode 161d may correspond
to the structure of the driving transistor DT and the first to
sixth transistors ST1 to ST6 constituting the pixel PX shown
in FIG. 2.

[0092] A pixel defining layer 180 may be disposed on the
thin film transistor TFT. The pixel defining layer 180 may be
disposed on the planarization layer 170 and may have an
opening. The pixel defining layer 180 serves to define a
region where the pixel PX is disposed on the lower substrate
100. The pixel defining layer 180 may be formed of, for
example, an organic insulating material. The organic insu-
lating material may include an acrylic polymer such as
polymethyl methacrylate (PMMA), polystyrene (PS), a
polymer derivative having a phenol group, an imide poly-
mer, an arylether polymer, an amide polymer, a fluorine-
based polymer, a p-xylene-based polymer, a vinyl alcohol-
based polymer, and a mixture thereof.

[0093] An organic light emitting diode OLED may be
disposed on the pixel defining layer 180. The organic light
emitting diode OLED may include an anode electrode 210,
an intermediate layer 220 including an emission layer
(EML), and a cathode electrode 230.

[0094] The anode electrode 210 may be a (semi)transpar-
ent electrode or a reflective electrode. In the case of a
(semi)transparent electrode, the anode electrode 210 may be
formed of, for example, ITO, [ZO, ZnO, In,0;, IGO or
AZ0. In the case of a reflective electrode, the anode elec-
trode 210 may have a reflective film formed of Ag, Mg, Al,
Pt, Pd, Au, Ni, Nd, Ir, Cr, or a compound thereof and a layer
formed of ITO, IZO, ZnO, In,0;, IGO, or AZO. Of course,
the present disclosure is not limited thereto, but the anode
electrode 210 may be formed of various materials, its
structure may be a single layer or multilayer structure, and
various modifications are possible without deviating from
the scope of the present disclosure.

[0095] The intermediate layer 220 may be disposed in
each pixel region defined by the pixel defining layer 180.
The intermediate layer 220 may include an emission layer
(EML) that emits light by an electrical signal, and may be
formed by stacking, in addition to the emission layer (EML),
a hole transport layer (HTL) and a hole injection layer (HIL)
that are disposed between the emission layer (EML) and the
anode electrode 210, and an electron injection layer (EIL)
and an electron transport layer (ETL) that are disposed
between the emission layer (EML) and the cathode electrode
230 in a single or composite structure. Of course, the
intermediate layer 220 is not necessarily limited thereto, and
may have various structures.

[0096] The cathode electrode 230 facing the anode elec-
trode 210 and covering the intermediate layer 220 including
the emission layer (EML) may be disposed over the entire
surface of the lower substrate 100. The cathode electrode
230 may be a (semi)transparent electrode or a reflective
electrode.

[0097] In the case of a (semi)transparent electrode, the
cathode electrode 230 may have a layer formed of metal
having a low work function, i.e., Li, Ca, LiF/Ca, LiF/Al, Al,
Ag, Mg, or a compound thereof, and a (semi)transparent
conductive layer such as ITO, 120, Zn0O, or In,0;. In the
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case of a reflective electrode, the cathode electrode 230 may
have a layer formed of Li, Ca, LiF/Ca, LiF/Al, Al, Ag, Mg,
or a compound thereof. Of course, the configuration and
material of the cathode electrode 230 are not limited thereto,
and various modifications are possible without deviating
from the scope of the present disclosure. Further, in the
present embodiment, an embodiment in which an electrode
that is disposed below the intermediate layer 220 is the
anode electrode 210 and an electrode that is disposed above
the intermediate layer 220 is the cathode electrode 230 has
been described as an example, but it is understood that the
opposite case is also possible without deviating from the
scope of the present disclosure.

[0098] A thin film encapsulation layer 300 may be dis-
posed on the cathode electrode 230. Although not shown, the
thin film encapsulation layer 300 may have a multilayer
structure in which one or more organic films and inorganic
films are alternately stacked.

[0099] The thin film encapsulation layer 300 may be
formed on the entire surface of the display area DA to cover
the organic light emitting diode OLED and may be disposed
to extend to a partial region of the peripheral area PA that is
adjacent to the display area DA.

[0100] Hereinafter, the cross-sectional structure of the
peripheral area PA defined on the lower substrate 100 will be
described in detail.

[0101] In the peripheral area PA, the buffer layer 110 is
disposed on the lower substrate 100.

[0102] The first insulating layer 130 is disposed on the
buffer layer 110. Although not shown, signal lines for
providing various signals to the pixels arranged in the
display area DA may be additionally disposed between the
buffer layer 110 and the first insulating layer 130. The signal
lines may be formed of the same material as the gate
electrode 140.

[0103] The second insulating layer 150 is disposed on the
first insulating layer 130.

[0104] Referring to FIGS. 5 and 6, the first conductive
pattern 1621 and the second conductive pattern 1622 are
disposed on the second insulating layer 150. The first
conductive pattern 1621 and the second conductive pattern
1622 may be formed of the same material as the source
electrode 161s and the drain electrode 161d.

[0105] The planarization layer 170 is disposed on the first
conductive pattern 1621 and the second conductive pattern
1622. The planarization layer 170 tends to decrease its
height toward the outer periphery of the peripheral area PA
and may include an opening for exposing the pads PAD in
a region where the pads PAD are disposed.

[0106] The first connection electrode 2501, the second
connection electrode 2502, and the pads PAD are disposed
on the planarization layer 170.

[0107] The first connection electrode 2501 may be elec-
trically connected to the first conductive pattern 1621 in the
first contact region CTA1, and the second connection elec-
trode 2502 may be electrically connected to the second
contact electrode CTA2 in the second contact region CTA2.
The first connection electrode 2501 and the second connec-
tion electrode 2502 may be formed of the same material as
the anode electrode 210 of the organic light emitting diode
OLED.

[0108] In the present embodiment, the first connection
electrode 2501 and the second connection electrode 2502
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may be disposed along a sidewall of a portion where the
height of the planarization layer 170 decreases.

[0109] Meanwhile, the peripheral area PA may include
first to fifth pattern regions MP1 to MP5. Here, in the first
pattern region MP1, the first conductive pattern 1621 and
each pad PAD may be electrically connected. In the second
pattern region MP2, the first conductive pattern 1621 and the
first connection electrode 2501 may be electrically con-
nected. In other words, the first contact region CTA1 may be
disposed in the second pattern region MP2. The second
initialization lines Vint2lL may be disposed in the third
pattern region MP3. The second initialization lines Vint2L,
may be formed integrally with the first conductive pattern
1621.

[0110] In the fourth pattern region MP4, the second ini-
tialization lines Vint2[ extending from the third pattern
region MP3 and disposed across the display area DA may be
disposed.

[0111] In the fifth pattern region MP5, the second conduc-
tive pattern 1622 that is electrically connected to the second
initialization lines Vint2[, may be disposed. Further, in the
fifth pattern region MPS5, the second contact region CTA2
may be disposed in which the second conductive pattern
1622 and the second connection electrode 2502 are in
contact with and electrically connected to each other.
[0112] FIG. 7 is a layout diagram of an organic light
emitting display device according to another embodiment.
[0113] InFIG. 7, a description of constituent elements and
reference numerals that are the same as those described with
reference to FIGS. 1 to 6 will be omitted.

[0114] Referring to FIG. 7, the organic light emitting
display device 1000 may be divided into a display area DA
and a peripheral area PA.

[0115] A plurality of pads PAD, a first conductive pattern
1621, a second conductive pattern 1622, and a plurality of
second initialization lines Vint2L are disposed in the periph-
eral area PA.

[0116] A first contact region CTA1 including a plurality of
first sub contact regions CTA1_1 to CTA1_5 is disposed on
a region where the first conductive pattern 1621 is disposed.
In the structure shown in the present embodiment, unlike the
structure shown in FIG. 4, the first conductive pattern 1621
and the first connection electrode 2501 may be electrically
connected by making contacts through a plurality of divided
regions.

[0117] Similarly, a second contact region CTA2 including
a plurality of second sub contact regions CTA2_1 to
CTA2_5 is disposed on a region where the second conduc-
tive pattern 1622 is disposed. In the structure shown in the
present embodiment, unlike the structure shown in FIG. 4,
the second conductive pattern 1622 and the second connec-
tion electrode 2502 may be electrically connected by making
contacts through a plurality of divided regions.

[0118] FIG. 8 is a layout diagram of an organic light
emitting display device according to still another embodi-
ment. FIG. 9 is a cross-sectional view taken along line IIT-I1T'
of FIG. 8, and FIG. 10 is a cross-sectional view taken along
line IV-IV' of FIG. 8.

[0119] In FIGS. 8 to 10, a description of constituent
elements and reference numerals that are the same as those
described with reference to FIGS. 1 to 7 will be omitted.
[0120] Referring to FIGS. 8 to 10, a plurality of pads PAD,
a first conductive contact hole CNT1, a second conductive
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contact hole CNT2, and a plurality of second initialization
lines Vint2L are disposed in the peripheral area PA.

[0121] The first conductive contact hole CNT1 includes a
plurality of first sub conductive contact holes CNT1_1 to
CNT1_p (where p is a natural number greater than 1).
Further, the second conductive contact hole CNT2 includes
a plurality of second sub conductive contact holes CNT2_1
to CNT2_p.

[0122] That is, unlike the first conductive pattern 1621 of
the embodiment shown in FIG. 4 that is electrically con-
nected to the first connection electrode 2501 disposed along
the sidewall of the planarization layer 170 in the first contact
region CTA1, the first conductive pattern 1621 according to
the present embodiment may be electrically connected to the
first connection electrode 2501 through the plurality of first
sub conductive contact holes CNT1_1 to CNT1_p that is
formed through the planarization layer 170.

[0123] Similarly, the second conductive pattern 1622
according to the present embodiment may be electrically
connected to the second connection electrode 2502 through
the plurality of second sub conductive contact holes
CNT2_1 to CNT2_p that is formed through the planarization
layer 170.

[0124] FIG. 11 is a layout diagram of an organic light
emitting display device according to still another embodi-
ment.

[0125] In FIG. 11, a description of constituent elements
and reference numerals that are the same as those described
with reference to FIGS. 1 to 6 will be omitted.

[0126] Referring to FIG. 11, the organic light emitting
display device may be divided into a display area DA and a
peripheral area PA.

[0127] A plurality of pads PAD, a conductive pattern 162,
and a plurality of second initialization lines Vint2L. are
arranged in the peripheral area PA.

[0128] The conductive pattern 162 may be formed of the
same material in the same layer as the first conductive
pattern 1621 and the second conductive pattern 1622 of the
organic light emitting diode display device 1000 according
to the embodiment shown in FIG. 4. However, alternatively,
the conductive pattern 162 may be disposed integrally in the
peripheral area PA in a shape surrounding the display area
DA. Thus, the plurality of second initialization lines Vint2L,
may be arranged to pass through the display area DA on the
sides where the pads PAD are not disposed substantially in
parallel with the extended direction of the first contact
region CTA1 and the second contact region CTA2.

[0129] However, also in the present embodiment, simi-
larly to the embodiment shown in FIG. 4, the first contact
region CTA1 and the second contact region CTA2 may be
respectively disposed at one end of the display area DA in
which the pads PAD are disposed and an end that is opposite
to the one end of the display area DA.

[0130] Effects of the present disclosure are not limited to
the above description, and more various effects are included
in the present disclosure.

[0131] Although the embodiments of the present disclo-
sure have been described above, they are merely examples
and not intended to limit the present disclosure, and it should
be appreciated that various modifications and applications
not described above may be made by one of ordinary skill
in the art without departing from the essential features of the
embodiments. For example, each of components described
in detail in the embodiments of the present disclosure may
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be implemented in a modifiable manner. In addition, differ-
ences related to such modifications and applications should
be understood as being included in the scope of the present
disclosure defined by the attached claims.

What is claimed is:

1. An organic light emitting display device comprising:

a substrate having a display area in which a plurality of
pixels including an organic light emitting diode is
arranged and a peripheral area surrounding the display
area;

a pad disposed on the substrate in the peripheral area;

a first conductive pattern disposed on one side of the
display area in the peripheral area and electrically
connected to the pad,

a second conductive pattern disposed on the substrate in
the peripheral area and disposed on an opposite side of
the first conductive pattern with the display area inter-
posed between the first conductive pattern and the
second conductive pattern;

a first connection electrode disposed on the first conduc-
tive pattern in the peripheral area and electrically
connected to the first conductive pattern; and

a second connection electrode disposed on the second
conductive pattern in the peripheral area and electri-
cally connected to the second conductive pattern,

wherein a cathode electrode of the organic light emitting
diode is disposed on the first connection electrode and
the second connection electrode and electrically con-
nected to the first connection electrode and the second
connection electrode.

2. The organic light emitting display device of claim 1,
wherein the first conductive pattern and the second conduc-
tive pattern are electrically connected through a plurality of
conductive lines disposed to pass through the display area,
and

wherein the plurality of conductive lines is disposed on
the same layer as the first conductive pattern and the
second conductive pattern.

3. The organic light emitting display device of claim 2,
wherein an anode electrode of the organic light emitting
diode is initialized to a voltage level provided to the con-
ductive lines.

4. The organic light emitting display device of claim 2,
wherein the conductive lines are formed of the same mate-
rial as the first conductive pattern and the second conductive
pattern.

5. The organic light emitting display device of claim 1,
wherein the first conductive pattern and the first connection
electrode are electrically connected through a first contact
region, and

wherein the first contact region overlaps the first conduc-
tive pattern.

6. The organic light emitting display device of claim 5,
wherein the second conductive pattern and the second
connection electrode are electrically connected through a
second contact region, and

wherein the second contact region overlaps the second
conductive pattern.

7. The organic light emitting display device of claim 1,
wherein the first connection electrode and the second con-
nection electrode are disposed on the same layer as an anode
electrode of the organic light emitting diode.

8. The organic light emitting display device of claim 7,
wherein the first connection electrode and the second con-
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nection electrode are formed of the same material as the
anode electrode of the organic light emitting diode.

9. The organic light emitting display device of claim 1,
wherein the pad and the first conductive pattern are disposed
at one end of the display area, and

wherein the second conductive pattern is disposed at an

end opposite to the one end of the display area where
the pad and the first conductive pattern are disposed.

10. The organic light emitting display device of claim 1,
wherein each of the pixels further includes a driving tran-
sistor having a control electrode connected to a first node, a
first electrode connected to a second node, and a second
electrode connected to a third node, and

wherein the organic light emitting diode emits light

according to a drain-source current flowing through the
driving transistor.

11. The organic light emitting display device of claim 10,
wherein the cathode electrode of the organic light emitting
diode receives a first source voltage.

12. The organic light emitting display device of claim 11,
wherein an anode electrode of the organic light emitting
diode is initialized to the first source voltage.

13. The organic light emitting display device of claim 12,
wherein a control electrode of the driving transistor is
initialized to a first initialization voltage.

14. The organic light emitting display device of claim 13,
wherein the first initialization voltage has a voltage level
higher than the first source voltage.

15. An organic light emitting display device comprising:

a substrate having a display area in which a plurality of

pixels including an organic light emitting diode are
arranged and a peripheral area surrounding the display
area;

a pad disposed on the substrate in the peripheral area and

a conductive pattern electrically connected to the pad
and disposed to surround the display area; and

a first connection electrode and a second connection

electrode disposed on the conductive pattern in the
peripheral area and electrically connected to the con-
ductive pattern,

wherein a cathode electrode of the organic light emitting

diode is disposed on the first connection electrode and
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the second connection electrode and electrically con-
nected to the first connection electrode and the second
connection electrode,

wherein the first connection electrode is disposed in the

peripheral area adjacent to one end of the display area
in which the pad is disposed, and

wherein the second connection electrode is disposed in

the peripheral area opposite to the first connection
electrode with the display area interposed between the
first connection electrode and the second connection
electrode.

16. The organic light emitting display device of claim 15,
wherein the conductive pattern is electrically connected to a
plurality of conductive lines disposed to pass through the
display area, and

wherein the plurality of conductive lines is disposed on

the same layer as the conductive pattern.

17. The organic light emitting display device of claim 15,
wherein the conductive pattern and the first connection
electrode are electrically connected through a first contact
region,

wherein the conductive pattern and the second connection

electrode are electrically connected through a second
contact region, and

wherein the first contact region and the second contact

region are spaced apart with the display area interposed
between the first contact region and the second contact
region and disposed to overlap the conductive pattern.

18. The organic light emitting display device of claim 15,
wherein each of the pixels further includes a driving tran-
sistor having a control electrode connected to a first node, a
first electrode connected to a second node, and a second
electrode connected to a third node, and

wherein the organic light emitting diode emits light

according to a drain-source current flowing through the
driving transistor.

19. The organic light emitting display device of claim 10,
wherein the cathode electrode receives a first source voltage.

20. The organic light emitting display device of claim 19,
wherein an anode electrode of the organic light emitting
diode is initialized to the first source voltage.
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