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Provided is an organic light emitting display device. The
organic light emitting display device includes: a plurality of
sub-pixels including an anode and a cathode; an anode line
configured to supply an anode voltage to the anode; and a
cathode line configured to supply a cathode voltage to the
cathode, and in each of'the plurality of sub-pixels, a direction
of an anode voltage input of the anode line and a direction of
a cathode voltage input of the cathode line are different from
each other and face each other in order to reduce a deviation
in a potential difference between the anode and the cathode.
Thus, it is possible to improve uniformity in the potential
difference between the anode and the cathode caused by a line
resistance.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] Thisapplication claims the priority of Korean Patent
Application No. 10-2014-0196003 filed on Dec. 31, 2014,
and Korean Patent Application No. 10-2015-0061775 filed on
Apr. 30, 2015 in the Korean Intellectual Property Office,
which are all incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present disclosure relates to an organic light
emitting display device, and more particularly, to an organic
light emitting display device including a voltage supply line
structure which can improve luminance uniformity of the
organic light emitting display device by reducing a deviation
in a potential difference between an anode and a cathode
depending on a position of an active area of the organic light
emitting display device when the organic light emitting dis-
play device is enlarged.

[0004] 2. Description of the Related Art

[0005] As the age of information technology has pro-
ceeded, the field of display devices for visually displaying
electrical information signals has grown rapidly. Thus, stud-
ies for developing technologies, such as thinning, weight
lightening, and low power consumption, of various flat panel
display devices have continued. Representative examples of
the flat panel display devices include a Liquid Crystal Display
(LCD) device, a Plasma Display Panel (PDP) device, a Field
Emission Display (FED) device, an Electro-Wetting Display
(EWD) device, an Organic Light Emitting Display (OLED)
device, and the like.

[0006] An organic light emitting display device is a self-
light emitting display device that does not need a separate
light source unlike a liquid crystal display, and thus, the
organic light emitting display device can be manufactured in
a lightweight and thin form. Further, the OLED is advanta-
geous in terms of power consumption since it is driven with a
low voltage. Also, the organic light emitting display device
has excellent color expression ability, a high response speed,
a wide viewing angle, and a high contrast ratio (CR). There-
fore, the OLED has attracted attention as a next-generation
display device.

[0007] An active area (AA) of the organic light emitting
display device includes a plurality of sub-pixels. Each of the
sub-pixels includes an organic light emitting diode (OELD).
Fach organic light emitting diode includes an anode, an
organic light emitting layer, and a cathode. An anode voltage
ELVDD is supplied to the anode, and a cathode voltage
ELVSS is supplied to the cathode.

[0008] If the organic light emitting display device is of a
top-emission type, the cathode uses a transparent or translu-
cent electrode in order to upwardly emit light emitted from
the organic light emitting layer. The cathode is formed to have
small thickness in order to secure transparency. Therefore,
resistance of the cathode becomes very high.

[0009] In order to secure the reliability of the display
device, an encapsulation part configured to protect the
organic light emitting layer against moisture, a physical
shock, or impurities which may be generated during a manu-
facturing process is formed on an organic light emitting ele-
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ment including the organic light emitting layer. In the top-
emission organic light emitting display device, a glass
encapsulation part, or an encapsulation part having a thin film
encapsulation structure in which an inorganic encapsulation
layer and an organic layer for delaying infiltration of moisture
is used as the encapsulation part.

[0010] As a size of the top-emission organic light emitting
display device is increased, a length of a line for supplying a
voltage is also increased. Aline resistance applied to each of
the sub-pixels is increased in proportion to the length of the
line. Therefore, there is a difference in voltage transmitted
along the line for each sub-pixel. Accordingly, luminance
uniformity of the organic light emitting display device is
decreased.

SUMMARY OF THE INVENTION

[0011] In recent years, a high-density and high-resolution
organic light emitting display device has been demanded.
Further, various compensation circuits to be added to an
active area have been demanded in order to improve an image
quality of an organic light emitting display device. Therefore,
when an anode line for supplying an anode voltage ELVDD
and a cathode line for supplying a cathode voltage ELVSS are
disposed in an organic light emitting display device, it is
difficult to secure a sufficient width for line.

[0012] The inventors of the present disclosure have contin-
ued various studies for improving a decrease in image lumi-
nance uniformity which worsens as a top-emission organic
light emitting display device is increased in size. To be spe-
cific, the inventors have continued on research and develop-
ment of a disposition structure of a cathode line and an anode
line for reducing a problem of a line resistance.

[0013] To be specific, the inventors have studied a new
disposition structure of voltage supply lines capable of
improving uniformity in a potential difference between an
anode and a cathode applied to each sub-pixel even if voltage
is decreased due to a line resistance.

[0014] In particular, the inventors noted the fact that an
anode voltage ELVDD is gradually decreased as a length ofa
line from a voltage supply source is increased, whereas a
cathode voltage ELVSS is gradually increased as a length of
a line from a voltage supply source is increased.

[0015] The inventors of the present disclosure invented an
organic light emitting display device capable of uniformly
improving a potential difference between an anode and a
cathode by optimizing an input direction of an anode voltage
ELVDD supply line and an input direction of a cathode volt-
age ELVSS supply line.

[0016] Thus, an object of the present disclosure is to pro-
vide an organic light emitting display device which can be
uniformity improved in a potential difference between an
anode and a cathode by providing a voltage supply line struc-
ture which has a uniform line resistance regardless of a posi-
tion of a sub-pixel since an input direction of an anode line for
supplying an anode voltage ELVDD and an input direction of
a cathode line for supplying a cathode voltage ELVSS are
opposite to each other.

[0017] Another object of the present disclosure is to pro-
vide an organic light emitting display device including a
voltage supply line and a voltage supply pad which can be
applied to an organic light emitting display device having
light transparency by optimizing a voltage supply line struc-
ture.
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[0018] The objects of the present disclosure are not limited
to the aforementioned objects, and other objects, which are
not mentioned above, will be apparent to a person having
ordinary skill in the art from the following description.

[0019] Yet another object of the present invention is to
provide an organic light emitting display device including
sub-pixel structures respectively optimized for the above-
described voltage supply line structures, and an image signal
compensation unit corresponding to the sub-pixel structures.

[0020] Still another object of the present invention is to
provide an organic light emitting display device including a
transmission unit having light transparency optimized for the
above-described sub-pixel structures.

[0021] According to an aspect of the present disclosure,
there is provided an organic light emitting display device. The
organic light emitting display device includes: a plurality of
sub-pixels including an anode and a cathode; an anode line
configured to supply an anode voltage to the anode; and a
cathode line configured to supply a cathode voltage to the
cathode, and in each of'the plurality of sub-pixels, a direction
of an anode voltage input of the anode line and a direction of
a cathode voltage input of the cathode line are different from
each other and face each other in order to reduce a deviation
in a potential difference between the anode and the cathode.
Thus, it is possible to improve uniformity in the potential
difference between the anode and the cathode caused by a line
resistance.

[0022] According to another feature of the present disclo-
sure, the organic light emitting display device is configured
such that the anode voltage in the anode line is gradually
decreased along the direction of the anode voltage input, the
organic light emitting display device is configured such that
the cathode voltage in the cathode line is gradually increased
along the direction of the cathode voltage input, and a degree
of decrease in the anode voltage in the anode line according to
a distance and a degree of increase in the cathode voltage in
the cathode line according to a distance is set by a line resis-
tance of the anode line and the cathode line, respectively.

[0023] According to yet another feature of the present dis-
closure, the organic light emitting display device is config-
ured to resolve the problem of the deviation in the potential
difference between the anode and the cathode in the plurality
of sub-pixels by offsetting the increased cathode voltage in
the cathode line by the decreased anode voltage in the anode
line.

[0024] According to still another feature of the present
disclosure, the line resistance of the anode line and the line
resistance of the cathode line have a difference of less than
10%.

[0025] According to still another feature of the present
disclosure, the organic light emitting display device further
includes: an active area including the plurality of sub-pixels;
and a peripheral area configured to surround the active area,
where the anode line is extended from an edge of the periph-
eral area to the other edge facing the edge so as to be con-
nected with the plurality of sub-pixels, and the cathode line is
extended from the other edge of the peripheral area to the
edge facing the other edge so as to be connected with the
plurality of sub-pixels.

[0026] According to still another feature of the present
disclosure, the anode line and the cathode line include one-
way input lines, and the anode line and the cathode line are
short-circuited at a dead-end of the active area.
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[0027] According to still another feature of the present
disclosure, the anode line and the cathode line are formed in
a comb shape, and the anode line and the cathode line are
configured such that comb teeth line segments are disposed to
cross each other in the active area.

[0028] According to another aspect of the present disclo-
sure, there is provided an organic light emitting display
device. The organic light emitting display device includes: an
active area including a plurality of sub-pixels; a peripheral
area configured to surround the active area; an anode line
disposed from a first edge of the peripheral area and extended
towards a second edge opposing the first edge so as to supply
an anode voltage from the first edge of the peripheral area
towards the second edge to the active area; and a cathode line
disposed from the second edge of the peripheral area and
extended towards the first edge so as to supply a cathode
voltage from the second edge of the peripheral area towards
the first edge to the active area. Thus, it is possible to improve
uniformity in a potential difference between an anode and a
cathode caused by a line resistance.

[0029] According to another feature of the present disclo-
sure, each of the plurality of sub-pixels includes: a driving
transistor including an active layer, a gate electrode, a source
electrode, and a drain electrode; a data line configured to
apply an image signal to the driving transistor; and an organic
light emitting diode driven by the driving transistor including
an anode, an organic light emitting layer, and a cathode, and
the data line is electrically connected with the gate electrode
of the driving transistor, where the anode line is electrically
connected with the drain electrode of the driving transistor,
and the cathode line is electrically connected with the cathode
of the organic light emitting diode.

[0030] According to yet another feature of the present dis-
closure, the image signal applied to the driving transistor
through the data line is an image signal modified to compen-
sate a voltage Vgs according to an increment in cathode
voltage in the cathode of each of the plurality of sub-pixels.
[0031] According to yet another feature of the present dis-
closure, the image signal may be compensated proportionally
to the increment in the cathode voltage.

[0032] According to still another feature of the present
disclosure, the plurality of sub-pixels further include a light
transmission part for providing light transparency.

[0033] According to still another feature of the present
disclosure, the organic light emitting display device further
includes: at least one circuit board, where at least one circuit
board is disposed so as not to be overlapped with a rear
surface of the active area.

[0034] According to still another feature of the present
disclosure, one of the anode line and the cathode line is
configured to surround the peripheral area, and the anode line
and the cathode line are configured to receive voltages from
the same edge of the peripheral area.

[0035] According to still another feature of the present
disclosure, the organic light emitting display device further
includes: a jump line, and the anode line and the cathode line
are formed ofthe same material. One of the anode line and the
cathode line is divided into at least two parts in the peripheral
area, and the line divided into at least two parts is connected
by the jump line.

[0036] According to still another feature of the present
disclosure, the cathode line includes at least two metal layers,
and at least the two metal layers are connected with each other
through a contact hole.
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[0037] Details of other example embodiments will be
included in the detailed description of the invention and the
accompanying drawings.

[0038] The present disclosure has an effect of improving
luminance uniformity of an organic light emitting display
device since an input direction of an anode line for supplying
an anode voltage ELVDD and an input direction of a cathode
line for supplying a cathode voltage ELVSS are opposite to
each other.

[0039] Further, the present disclosure has an effect of
improving luminance uniformity of an organic light emitting
display device since a unit line resistance of an anode line and
a unit line resistance of a cathode line are set to be substan-
tially equal to each other.

[0040] Furthermore, the present disclosure has an effect of
providing a voltage supply line structure which canbe applied
to an organic light emitting display device having light trans-
parency since various circuit boards are disposed only at a
first side surface of a peripheral area of an organic light
emitting display panel and a single voltage supply line is
extended from the first side surface to a third side surface
through the peripheral area.

[0041] Also, the present disclosure has an effect of further
improving luminance uniformity with the image signal com-
pensation unit.

[0042] The effects of the present disclosure are not limited
to the aforementioned effects, and other various effects are
included in the present specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0044] FIG. 1A is a schematic plan view of an organic light
emitting display device according to an example embodiment
of the present disclosure;

[0045] FIG. 1B is a schematic plan view provided to
describe disposition positions of circuit boards at a rear sut-
face of the organic light emitting display device according to
the example embodiment of the present disclosure;

[0046] FIG. 1C is a schematic cross-sectional view of a
sub-pixel of the organic light emitting display device accord-
ing to the example embodiment of the present disclosure;
[0047] FIG. 1D is a schematic equivalent circuit diagram
provided to describe a resistance value of each sub-pixel in
the organic light emitting display device according to the
example embodiment of the present disclosure;

[0048] FIG. 1E is a schematic graph provided to describe a
potential difference between an anode and a cathode of each
sub-pixel in the organic light emitting display device accord-
ing to the example embodiment of the present disclosure;
[0049] FIG. 1F is a schematic equivalent circuit diagram
provided to describe a resistance value of each sub-pixel in an
organic light emitting display device according to Compara-
tive Example 1;

[0050] FIG.1G is a schematic graph provided to describe a
potential difference between an anode and a cathode of each
sub-pixel in the organic light emitting display device accord-
ing to Comparative Example 1;

[0051] FIG. 1H is a schematic equivalent circuit diagram
provided to describe a resistance value of each sub-pixel in an
organic light emitting display device according to Compara-
tive Example 2;
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[0052] FIG. 11 is a schematic graph provided to describe a
potential difference between an anode and a cathode of each
sub-pixel in the organic light emitting display device accord-
ing to Comparative Example 2;

[0053] FIG. 2 is a schematic plan view of an organic light
emitting display device according to another example
embodiment of the present disclosure;

[0054] FIG. 3 is a schematic plan view of an organic light
emitting display device according to yet another example
embodiment of the present disclosure;

[0055] FIG. 4A is a schematic plan view of'an organic light
emitting display device according to still another example
embodiment of the present disclosure; and

[0056] FIG. 4B is a schematic cross-sectional view of a
sub-pixel of the organic light emitting display device accord-
ing to still another example embodiment of the present dis-
closure illustrated in FIG. 4A.

[0057] FIG. 5A is a schematic plan view of an organic light
emitting display device including an image signal compen-
sation unit according to still another example embodiment of
the present disclosure;

[0058] FIG. 5B is a schematic equivalent circuit diagram
provided to describe a resistance value of each sub-pixel in an
organic light emitting display device to which a compensated
image signal is supplied according to still another example
embodiment of the present disclosure;

[0059] FIG. 5C is a schematic graph provided to describe a
potential difference between anode and cathode of each sub-
pixel, and a compensated image signal in the organic light
emitting display device according to still another example
embodiment of the present disclosure;

[0060] FIG. 6A is a schematic plan view of an organic light
emitting display device including a data driver IC according
to still another example embodiment of the present disclo-
sure;

[0061] FIG. 6B is a schematic equivalent circuit diagram
provided to describe a resistance value of each modified sub-
pixel in an organic light emitting display device to which a
compensated image signal is supplied according to still
another example embodiment of the present disclosure; and
[0062] FIG. 6C is a schematic graph provided to describe a
potential difference between anode and cathode of each
modified sub-pixel, and a compensated image signal in the
organic light emitting display device according to still
another example embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0063] Advantages and features of the present disclosure,
and methods for accomplishing the same will be more clearly
understood from example embodiments described below
with reference to the accompanying drawings. However, the
present disclosure is not limited to the following example
embodiments but may be implemented in various different
forms. The example embodiments are provided only to com-
plete disclosure of the present disclosure and to fully provide
a person having ordinary skill in the art to which the present
disclosure pertains with the category of the invention, and the
present disclosure will be defined by the appended claims.

[0064] The shapes, sizes, ratios, angles, numbers, and the
like illustrated in the accompanying drawings for describing
the example embodiments of the present disclosure are
merely examples, and the present disclosure is not limited
thereto. Like reference numerals generally denote like ele-
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ments throughout the present specification. Further, in the
following description, a detailed explanation of known
related technologies may be omitted to avoid unnecessarily
obscuring the subject matter of the present disclosure. The
terms such as “including,” “having,” and “consist of” used
herein are generally intended to allow other components to be
added unless the terms are used with the term “only”. Any
references to singular may include plural unless expressly
stated otherwise.

[0065] Components are interpreted to include an ordinary
error range even if not expressly stated.

[0066] When the position relation between two parts is
described using the terms such as “on”, “above”, “below”,
and “next”, one or more parts may be positioned between the
two parts unless the terms are used with the term “immedi-
ately” or “directly”.

[0067] When an element or layer is referred to as being
“on” another element or layer, it may be directly on the other
element or layer, or intervening elements or layers may be
present.

[0068] Although the terms “first”, “second”, and the like
are used for describing various components, these compo-
nents are not confined by these terms. These terms are merely
used for distinguishing one component from the other com-
ponents. Therefore, a first component to be mentioned below
may be a second component in a technical concept of the
present disclosure.

[0069] Throughout the whole specification, the same refer-
ence numerals denote the same elements.

[0070] Since size and thickness of each component illus-
trated in the drawings are represented for convenience in
explanation, the present disclosure is not necessarily limited
to the illustrated size and thickness of each component.
[0071] The features of various embodiments of the present
disclosure can be partially or entirely bonded to or combined
with each other and can be interlocked and operated in tech-
nically various ways as can be fully understood by a person
having ordinary skill in the art, and the embodiments can be
carried outindependently of or in association with each other.
[0072] Various example embodiments of the present dis-
closure will be described in detail with reference to the
accompanying drawings.

[0073] FIG.1A and FIG. 1B are schematic plan views of an
organic light emitting display device according to an example
embodiment of the present disclosure.

[0074] Referring to FIG. 1A and FIG. 1B, an organic light
emitting display device 100 according to an example embodi-
ment of the present disclosure includes an organic light emit-
ting display panel 110, a data circuit board 140, a control
circuit board 142, a first flexible circuit board 144, a second
flexible circuit board 146, and a flexible cable 148.

[0075] The control circuit board 142 is electrically con-
nected with the data circuit board 140 by the flexible cable
148. The data circuit board 140 is electrically connected with
the organic light emitting display panel 110 through the first
flexible circuit board 144 and the second flexible circuitboard
146.

[0076] 1.Organic Light Emitting Display Panel

[0077] The organic light emitting display panel 110
includes an active area AA and a peripheral area PA. In the
active area AA of the organic light emitting display panel 110,
aplurality of sub-pixels 112 including a white sub-pixel, ared
sub-pixel, a green sub-pixel, and a blue sub-pixel, a plurality
of gate lines 116, a plurality of data lines 120, a plurality of
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second anode lines 1305, and a plurality of second cathode
lines 1345 are disposed, so that the active area AA is config-
ured to display an image. The peripheral area PA of the
organic light emitting display panel 110 is configured to
surround the active area AA. In the peripheral area PA, vari-
ous lines and circuits are disposed to drive the plurality of
sub-pixels 112 of the active area AA. In the peripheral area
PA, a first anode line 130q, a first cathode line 134a, and a
plurality of pads are disposed, and additional circuit compo-
nents can be further disposed. For example, a flexible printed
circuit board (FPCB), a flexible cable, a semiconductor chip,
or the like may be bonded on the plurality of pads by a
bonding member. Examples of the lines which can be con-
nected with the plurality of pads may include the plurality of
gate lines 116, the plurality of data lines 120, the first anode
line 130a, the first cathode line 1344, and the like.

[0078] 2. Control Circuit Board

[0079] The control circuit board 142 performs a function of
receiving a digital image signal, various reference voltages,
and various control signals from an external system and con-
trolling the organic light emitting display panel 110 to display
an image on the organic light emitting display panel 110. In
order to perform the above-described function, the control
circuit board 142 may have a configuration in which circuit
components such as a processor, a memory, a look-up table, a
buffer, a gamma control circuit, an LVDS (low voltage dif-
ferential signal) line, a connector, and a power control unitare
disposed on a printed circuit board (PCB), but may not be
limited thereto.

[0080] The control circuit board 142 precisely controls the
image signal, a time interval and a frequency cycle of the
control signals and the like so as to display the digital image
signal on the organic light emitting display panel 110. In the
circuit components disposed on the control circuit board 142,
various image processing algorithms and the like for having
various image qualities or low power consumption can be
implemented.

[0081] A digital image signal input to the control circuit
board 142 from the external system is an image signal includ-
ing three RGB (red, green, blue) primary colors. The organic
light emitting display panel 110 according to the example
embodiment of the present disclosure includes the white, red,
green, and blue sub-pixels 112, and thus, in the circuit com-
ponents disposed on the control circuit board 142, a rendering
algorithm capable of converting a RGB image signal into a
WRGB (white, red, green, blue) image signal can be imple-
mented.

[0082] A digital image signal output from the control cir-
cuit board 142 is a WRGB image signal, but may not be
limited thereto. However, for convenience in explanation,
only a control signal related to the present disclosure among
various control signals described above will be described
later in detail.

[0083] Various reference voltages output from the control
circuit board 142 may include an anode voltage ELVDD, a
cathode voltage ELVSS, a gamma reference voltage, aninitial
voltage (Vinit), a gate high voltage (VGH), a gate low voltage
(VGL), an external compensation reference voltage (Vref),
and the like, but may not be limited thereto. However, for
convenience in explanation, only a reference voltage related
to the present disclosure among various reference voltages
described above will be described later in detail.

[0084] The anode voltage ELVDD refers to a voltage
applied to an anode electrode in the active area AA of the
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organic light emitting display panel 110. The cathode voltage
ELVSS refers to a voltage applied to a cathode electrode in the
active area A A of the organic light emitting display panel 110.
The gamma reference voltage is used when a digital image
signal is converted into an analogue image signal in a data
driver IC 118. The initial voltage suppresses distortion of a
black scale of an image by discharging an image signal of a
previous image frame that was stored in a capacitor of the
sub-pixel 112 inthe active area AA. The gate high voltage and
the gate low voltage switches a gate driver IC on and off. The
external compensation reference voltage compensates a
threshold-voltage (Vth) difference of a driving transistor D,
of the sub-pixel 112.

[0085] Among the above-described reference voltages, the
anode voltage ELVDD, the cathode voltage ELVSS, and the
gamma reference voltage are important reference voltages
which may directly affect an image quality of the organic
light emitting display panel 110 and thus need to be uniformly
and stably supplied to the organic light emitting display
panel. However, this should not be construed that the other
voltages do not directly affect an image quality.

[0086] Various control signals output from the control cir-
cuitboard 142 may include a gate start pulse (GSP), a gate out
enable (GOE), a dot clock, and the like, but may not be limited
thereto. However, for convenience in explanation, only a con-
trol signal related to the present disclosure among the various
control signals described above will be described later in
detail.

[0087] In some example embodiments, the organic light
emitting display panel may include red, green, blue, and
green sub-pixels. Therefore, in the circuit components dis-
posed on the control circuit board, a rendering algorithm
capable of converting a RGB image signal into a RGBG (red,
green, blue, green) image signal can be implemented.

[0088] In some example embodiments, the organic light
emitting display panel may include red, green, blue, and
yellow sub-pixels. Therefore, in the circuit components dis-
posed on the control circuit board, a rendering algorithm
capable of converting a RGB image signal into a RGBY (red,
green, blue, yellow) image signal can be implemented.

[0089] In some example embodiments, the organic light
emitting display panel may include red, green, and blue sub-
pixels.

[0090] 3. Flexible Cable

[0091] Theflexible cable 148 electrically connects the con-
trol circuit board 142 with the data circuit board 140. The
flexible cable 148 transfers the digital image signal, various
reference voltages, and various control signals output from
the control circuit board 142 to the data circuit board 140. One
side of the flexible cable 148 is connected with a connector
disposed on the control circuit board 142, and the other side
thereof is connected with a connector disposed on the data
circuit board 140. However, the flexible cable and the con-
nectors are just means for electrical connection, but the
present disclosure may not be limited thereto.

[0092] Referring to FIG. 1A and FIG. 1B, four connectors
are disposed on the control circuit board 142, and each of the
connectors is connected with each flexible cable 148. Accord-
ing to this configuration, the control circuit board 142 may
supply various signals to an upper side surface (first side
surface) and a lower side surface (third side surface) of the
organic light emitting display panel 110 on the basis of a
Y-axis.
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[0093] Herein, the first side surface may be defined as the
upper side surface, a second side surface may be defined asa
left side surface, the third side surface may be defined as the
lower side surface, and a fourth side surface may be defined as
a right side surface.

[0094] 4. Data Circuit Board

[0095] Thedatacircuit board 140 receives the digital image
signal, various reference voltages, and various control signals
output from the control circuit board 142 and transfers the
above-described signals and voltages to the organic light
emitting display panel 110 through the first flexible circuit
board 144 and the second flexible circuit board 146. In order
to perform the above-described function, the data circuit
board 140 includes various circuit components disposed on a
printed circuit board (PCB). For example, the data circuit
board 140 may be configured to include passive components
such as a resistor and a capacitor in order to stabilize a gamma
reference voltage which becomes a basis for generating an
analogue image signal of the data driver IC 118. Further, the
data circuit board 140 may be configured such that a line
resistance of the data circuit board 140 is minimized in order
to minimize a voltage drop of an anode voltage ELVDD, a
cathode voltage ELVSS, and a gamma reference voltage.
[0096] Referring to FIG. 1A and FIG. 1B, the data circuit
board 140 disposed on the lower side surface (or third side
surface) of the organic light emitting display panel 110 in a
direction of a Y-axis does not include the data driver IC 118,
and thus, does not include any passive component for stabi-
lizing a gamma reference voltage.

[0097] In some example embodiments, the control circuit
board and the data circuit board may be combined into a
single circuit board. In this case, the flexible cable is not
needed and thus may be removed.

[0098] 5. Data Driver IC

[0099] The data driver IC 118 serves as a DAC (digital to
analogue converter) that converts a digital image signal into
an analogue image signal so as to supply the analogue image
signal to the data line 120 in the active area AA of the organic
light emitting display panel 110 connected with the data
driver IC 118. The data driver IC 118 is formed of a semicon-
ductor chip and bonded on the first flexible circuit board 144
by a bonding member according to a COF (chip on film)
bonding method. The data driver IC 118 in the form of a
semiconductor chip has a predetermined number of control-
lable data lines or channels, and the number of data driver ICs
118 may be determined by the number of the data lines 120 of
the organic light emitting display panel 110 and the number of
the channels of the data driver IC 118. However, the number
of data driver ICs 118 may not be limited thereto.

[0100] The data driver IC 118 converts a digital image
signal transferred from the control circuit board 142 into an
analogue image signal using a gamma reference voltage in
order to display a gray scale of an image signal on the sub-
pixel 112. The data driver IC 118 is supplied with the gamma
reference voltage from the data circuit board 140. The ana-
logue image signal is generated using the gamma reference
voltage. Preferably, the image signal has a gamma curve with
a gamma value of 2.2, but may not be limited thereto.
[0101] The sub-pixel 112 includes red, green, and blue
color filters and an organic light emitting layer that emits a
white light. In particular, according to this configuration,
organic light emitting layers are the same regardless of a color
of a sub-pixel, and thus, the sub-pixel 112 may be configured
such that gamma curves for the respective colors are the same,
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but may not be limited thereto. The sub-pixel 112 may be
configured to have an independent gamma curve for each
color.

[0102] An anisotropic conductive film (ACF) is used as the
bonding member. In particular, as the organic light emitting
display panel 110 is vulnerable to high temperature, it is
difficult to perform typical soldering thereto. Thus, it is desit-
able to use an anisotropic conductive film. In the anisotropic
conductive film, conductive particles are dispersed, and
bonded to each other by heat and pressure. Herein, a film layer
of the anisotropic conductive film retains an adhesive strength
between the plurality of pads and the semiconductor chip, and
the dispersed conductive particles electrically connect the
plurality of pads with the semiconductor chip at a bonding
area. However, the bonding member may not be limited
thereto.

[0103] Insome example embodiments, the plurality of sub-
pixels of the organic light emitting display panel may be
formed to include red, green, and blue organic light emitting
layers configured to emit red, green, and blue lights, respec-
tively. Herein, color filters can be removed. If the organic light
emitting layers are different from each other, electrical char-
acteristics of the organic light emitting layers are different
from each other. Thus, a gamma voltage needs to be set
differently for each color of each sub-pixel.

[0104] 6. First Flexible Circuit Board

[0105] The first flexible circuit board 144 includes the data
driver IC 118 and electrically connects the data circuit board
140 with the organic light emitting display panel 110. One
side surface of the first flexible circuit board 144 is bonded to
the organic light emitting display panel 110, and the other side
thereofis bonded to one side of the data circuit board 140. The
data driver IC 118 is bonded to a central area of the first
flexible circuit board 144. The first flexible circuit board 144
includes a plurality of pads on the one side surface, a plurality
of pads on the other side surface, and a plurality of pads on the
central area. That is, the first flexible circuit board 144 has a
COF (chip on film) shape in which a semiconductor chip is
disposed on a film. A bonding member is disposed on the
plurality of pads. As the bonding member, an anisotropic
conductive film is used. However, the bonding member may
not be limited thereto.

[0106] 7. Second Flexible Circuit Board

[0107] The second flexible circuit board 146 electrically
connects the data circuit board 140 with the organic light
emitting display panel 110, and supplies at least one reference
voltage to the organic light emitting display panel 110. One
side surface of the second flexible circuit board 146 is bonded
to the organic light emitting display panel 110, and the other
side surface thereof is bonded to one side surface of the data
circuit board 140. The second flexible circuit board 146
includes a plurality of pads on the one side surface and a
plurality of pads on the other side surface. That is, the second
flexible circuit board 146 has a FOG (film on glass) shape in
which electric lines are formed on a film. A bonding member
1s disposed on the plurality of pads. As the bonding member,
an anisotropic conductive film is used. However, the bonding
member may not be limited thereto.

[0108] To be specific, the second flexible circuit board 146
receives an anode voltage ELVDD or a cathode voltage
ELVSS from the data circuit board 140 and supplies the
voltage to the plurality of sub-pixels 112 disposed in the
active area AA of the organic light emitting display panel 110.
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[0109] In order to improve luminance uniformity of the
organic light emitting display panel 110, the anode voltage
ELVDD and the cathode voltage ELVSS need to be stable.
Therefore, in order to minimize a line resistance of a voltage
supply line of the second flexible circuit board 146, the volt-
age supply line is formed to have a total width that is suffi-
ciently large. Herein, the voltage supply line may be imple-
mented as being divided into a plurality of narrow lines. If a
line resistance is high and a potential difference between the
anode voltage ELVDD and the cathode voltage ELVSS is not
uniform in the active area AA, brightness of an image dis-
played on the organic light emitting display panel 110 is
different in each active area AA. In order to solve this prob-
lem, a plurality of second flexible circuit boards 146 may be
disposed in the peripheral area PA of the organic light emit-
ting display panel 110. Herein, preferably, the second flexible
circuit boards 146 may be separated from each other by a
predetermined gap. According to the above-described con-
figuration, it is possible to distribute a current capacity which
can flow through each flexible circuit board, and thus, there is
an advantage of reducing heat generation or burning caused
by an overcurrent.

[0110] In some example embodiments, the data driver IC
may be bonded on a plurality of pads disposed in the periph-
eral area PA of the organic light emitting display panel
according to a COG (chip on glass) bonding method. Herein,
the first flexible circuit board does not include a plurality of
pads on the central area and electrically connects the data
circuit board with the organic light emitting display panel and
transfers an image signal transferred from the data circuit
board to the data driver IC. If the data driver IC is disposed in
a COG (chip on glass) shape, the data driver IC does not need
to be disposed on the first flexible circuit board. Thus, the first
flexible circuit board may have a FOG shape.

[0111] In some example embodiments, both of the first
flexible circuit substrate and the second flexible circuit sub-
strate may be configured to receive an anode voltage ELVDD
and a cathode voltage ELVSS from the data circuit board.
Herein, the first flexible circuit board includes the data driver
IC. If both of the first flexible circuit substrate and the second
flexible circuit substrate are configured to receive an anode
voltage ELVDD and a cathode voltage ELVSS, it is possible
to more uniformly distribute a current capacity which can
flow through each flexible circuit board, and thus, there is an
advantage of further reducing heat generation or burning
caused by an overcurrent.

[0112] In some example embodiments, the first flexible
circuit substrate and the second flexible circuit substrate may
be alternately disposed along the upper side surface (first side
surface) of the organic light emitting display panel 110. The
alternately disposed flexible circuit boards can alleviate a
problem of an overcurrent flowing to a specific flexible circuit
board.

[0113] Insome example embodiments, acombined flexible
circuit board in which the first flexible circuit substrate and
the second flexible circuit substrate are combined may be
disposed. That is, the first flexible circuit substrate and the
second flexible circuit substrate can be combined or separated
in various forms if necessary.

[0114] 8. Gate Driver IC

[0115] Agate driver IC 114 supplies a gate line driving
signal to the plurality of gate lines 116 connected to the
plurality of sub-pixels 112 of the organic light emitting dis-
play panel 110. The control circuit board 142 generates a
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driving signal for driving the gate driver IC 114 and supplies
the driving signal to the gate driver IC 114. The gate driver IC
114 is disposed in the peripheral area PA of the organic light
emitting display panel 110. To be specific, the gate driver IC
114 is disposed on both side surfaces (the second side surface
and the fourth side surface) of the organic light emitting
display panel 110. In particular, according to this configura-
tion, both side surfaces (the second side surface and the fourth
side surface) can apply gate line driving signals, and thus,
there is an effect of alleviating a decrease in quality of a gate
line driving signal in a large organic light emitting display
panel in which the gate lines 116 are increased in length.
[0116] The gate driver IC 114 is formed of a semiconductor
chip and bonded on the plurality of pads disposed in the
peripheral area PA of the organic light emitting display panel
110 by a COG (chip on glass) bonding method. The gate
driver IC 114 in the form of a semiconductor chip has a
predetermined number of controllable gate lines or channels,
and the number of gate driver ICs 114 may be determined by
the number of the gate lines 116 of the organic light emitting
display panel 110 and the number of the channels of the gate
driver IC 114. However, the number of gate driver ICs 114
may not be limited thereto. An anisotropic conductive film
may be used as a bonding member. However, the bonding
member may not be limited thereto.

[0117] 9. Sub-Pixel

[0118] Referring to FIG. 1C, the sub-pixel 112 in the active
area AA includes at least a first substrate 160, a driving
transistor 162 disposed on the first substrate 160, an organic
light emitting diode 164 driven by the driving transistor 162,
the second anode line 1305, and the second cathode line 1344.
[0119] The first substrate 160 is formed of a material suit-
able for deposition of a semiconductor layer, a metal layer, an
organic thin film, an inorganic thin film, or the like. For
example, glass or plastic such as polyimide having excellent
thermal and chemical resistance may be applied to the first
substrate 160.

[0120] The driving transistor 162 according to an example
embodiment of the present disclosure has an N-type structure.
The driving transistor 162 according to an example embodi-
ment of the present disclosure has a coplanar structure.
[0121] The driving transistor 162 includes an active layer
168, a gate electrode 170, a source electrode 172, and a drain
electrode 174.

[0122] Theactive layer 168 is disposed on the first substrate
160. The active layer 168 is formed of a material having a
semiconductor characteristic. For example, amorphous sili-
con, low-temperature polysilicon, an oxide substance, an
organic substance, or the like may be applied to the active
layer 168. However, the present disclosure may not be limited
thereto.

[0123] A gate insulating film 176 is disposed on the active
layer 168. The gate insulating film 176 is configured to cover
the active layer 168. The gate insulating film 176 is formed of
an inorganic substance. For example, silicon oxide (SiOx),
silicon nitride (SiNx), aluminum oxide (Al,O;), or the like
may be applied to the gate insulating film 176. However, the
present disclosure may not be limited thereto.

[0124] The gate electrode 170 is disposed on the gate insu-
lating film 176. Further, the gate electrode 170 is configured
to be overlapped with at least a partial area of the active layer
168. The gate electrode 170 is formed of metal. The gate
electrode 170 may be formed of the same material as that of
the gate lines 116. For example, copper (Cu), aluminum (Al),
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silver (Ag), molybdenum (Mo), titanium (Ti), gold (Au),
transparent conductive oxide (TCO), laminates thereof, or the
like may be applied to the gate electrode 170. However, the
present disclosure may not be limited thereto.

[0125] An interlayer insulating film 178 is disposed on the
gate electrode 170. The interlayer insulating film 178 is con-
figured to cover the gate electrode 170. The interlayer insu-
lating film 178 is formed of an inorganic substance. For
example, silicon oxide, silicon nitride, aluminum oxide, or
the like may be applied to the interlayer insulating film 178.
Otherwise, the interlayer insulating film 178 may have a
double-layer structure formed of silicon oxide and silicon
nitride. However, the present disclosure may not be limited
thereto.

[0126] The source electrode 172 and the drain electrode
174 are disposed on the interlayer insulating film 178. The
source electrode 172 and the drain electrode 174 are config-
ured to be electrically connected with the active layer 168. To
be specific, the source electrode 172 is connected with one
end of the active layer 168 through a first contact hole 1784
penetrating the gate insulating film 176 and the interlayer
insulating film 178. Further, the drain electrode 174 is con-
nected with the other end of the active layer 168 through the
first contact hole 1784 penetrating the gate insulating film 176
and the interlayer insulating film 178. The source electrode
172 and the drain electrode 174 are formed of metal. The
source electrode 172 and the drain electrode 174 may be
formed of the same material as that of the data lines 120. For
example, copper (Cu), aluminum (Al), silver (Ag), molybde-
num (Mo), titanium (Ti), gold (Au), transparent conductive
oxide (TCO), laminates thereof, or the like may be applied to
the source electrode 172 and the drain electrode 174. How-
ever, the present disclosure may not be limited thereto.

[0127] Thesecond anode line 1304 is disposed on the inter-
layer insulating film 178. The second anode line 1305 sup-
plies an anode voltage ELVDD to the active area AA. To be
specific, the second anode line 1305 is configured to be elec-
trically connected with the drain electrode 174 of the driving
transistor 162. The second anode line 1304 is electrically
connected with the first anode line 130a disposed in the
peripheral area PA, thereby constituting an anode line 130.
According to the above-described configuration, the anode
voltage ELVDD is supplied to the driving transistor 162
through the anode line 130. The second anode line 1305 may
be formed of the same material as that of the data lines 120.
However, the present disclosure may not be limited thereto.

[0128] A transistor insulating film 180 is disposed on the
driving transistor 162. The transistor insulating film 180 is
formed of an inorganic substance. For example, silicon oxide,
silicon nitride, aluminum oxide, or the like may be applied to
the transistor insulating film 180. However, the present dis-
closure may not be limited thereto. The transistor insulating
film 180 may additionally suppress infiltration of moisture
into the driving transistor 162.

[0129] An organic layer 182 is disposed on the transistor
insulating film 180. The organic layer 182 is formed of an
organic substance having a low permittivity (0. Therefore, the
organic layer 182 can reduce a parasitic capacitance genet-
ated between an anode 184 and the driving transistor 162 and
between the gate line 116 and a data line 115. For example,
photo acryl and the like may be applied to the organic layer
182. However, the present disclosure may not be limited
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thereto. Further, the organic layer 182 may planarize step
portions formed by various components of the driving tran-
sistor 162.

[0130] The organic light emitting diode 164 includes the
anode 184, a cathode 190, and an organic light emitting layer
188 interposed therebetween. A light emitting area of the
organic light emitting layer 188 may be defined by a bank
186.

[0131] The anode 184 is disposed on the organic layer 182.
The anode 184 is configured to correspond to a light emitting
area of each sub-pixel 112. A second contact hole 1824 is
configured to penetrate the organic layer 182 and the transis-
tor insulating film 180. Therefore, the anode 184 is connected
with the source electrode 172 of the driving transistor 162
through the second contact hole 182a. The anode 184 is
formed of a material having a high work function. The anode
184 may be formed of a reflective material so as to have
reflectivity, or may include a reflective plate at a lower part
thereof.

[0132] The anode 184 including a reflective plate will be
described for convenience in explanation. The reflective plate
is formed of a metallic material having a high reflectivity to
visible light. For example, silver (Ag) or an alloy such as APC
may be applied to the anode 184. However, the present dis-
closure may not be limited thereto. A current corresponding
to an image signal is applied to the anode 184 by the driving
transistor 162.

[0133] The bank 186 is disposed on the organic layer 182.
The bank 186 is configured to surround each sub-pixel 112.
The bank 186 is configured to have a taper shape. The bank
186 is configured to be overlapped with at least a part of an
edge of the anode 184. The bank 186 is formed of an organic
substance. For example, photo acryl, polyimide, or the like
may be applied to the bank 186. However, the present disclo-
sure may not be limited thereto.

[0134] The organic light emitting layer 188 is disposed on
the anode 184. The organic light emitting layer 188 is con-
figured to be entirely deposited in the active area AA. The
organic light emitting layer 188 may be formed of a phospho-
rescent or fluorescent material, and may further include an
electron transporting layer, a hole transporting layer, a charge
generating layer, and the like.

[0135] The cathode 190 is disposed on the organic light
emitting layer 188. The cathode 190 is formed of a metallic
material having a low work function or transparent conduc-
tive oxide (TCO) with a very small thickness. The cathode
190 is formed to have a thickness of 1500 A or less, prefer-
ably, 400 A or less. If the cathode 190 is formed to have such
thickness, the cathode 190 becomes substantially a semi-
transmission and transparent layer. However. such a cathode
190 has a high electrical resistance. Therefore, the cathode
190 is configured to be electrically connected with the second
cathode line 1345 adjacent thereto.

[0136] A partition wall 192 is disposed to be adjacent to the
sub-pixel 112. The partition wall 192 is formed into a reverse-
taper shape. The reverse-taper shape refers to a shape in
which a width of the partition wall 192 is increased as the
partition wall 192 is upwardly away from a substrate 101. The
partition wall 192 is disposed within an opening part of the
bank 186. Such an opening part may be referred to as a
“contactarea C/A”. A bottom surface of the partition wall 192
is in contact with a partial area of the second cathode line
1345, and an area of a top surface of the partition wall 192 is
larger than an area of the bottom surface of the partition wall
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192. Therefore, a lower part of the partition wall 192 that is
shaded by the reverse-taper shape of the partition wall 192 is
formed.

[0137] The partition wall 192 is configured to be thicker
than the bank 186. If the partition wall 192 is thicker than the
bank 186, it may be easier to form the partition wall 192 into
a reverse-taper shape.

[0138] Generally, an organic light emitting layer is formed
of a material having a low step coverage. Due to the step
coverage of the organic light emitting layer, the organic light
emitting layer is not deposited on a part shaded by the reverse-
taper shape of the partition wall 192 and a side surface of the
partition wall 192, and the organic light emitting layer is
deposited on top surfaces of the partition wall 192 and the
bank 186. Therefore, a physical space in which the second
cathode line 1344 and the cathode 190 can be electrically
connected can be secured between the side surface of the
partition wall 192 and the side surface of the bank 186. Fur-
ther, a residue 188 of the organic light layer remains on the
partition wall 192.

[0139] The cathode 190 may be in direct contact with a top
surface of the second cathode line 1345 exposed between the
side surface of the partition wall 192 and the side surface of
the bank 186 in the contact area C/A. Since the transparent
conductive oxide constituting the cathode 190 has a high step
coverage, the cathode 190 can be in contact with the second
cathode line 1345 exposed between the side surface of the
partition wall 192 and the side surface of the bank 186. Thus,
the cathode 190 and the second cathode line 1345 are electri-
cally connected with each other.

[0140] Insome example embodiments, a multi-buffer layer
formed of silicon nitride (SiNx) and silicon oxide (SiOx) may
be further disposed between the first substrate 160 and the
driving transistor 162. Since the multi-buffer layer is dis-
posed, it is possible to protect the driving transistor 162
against impurities and the like on the first substrate 160 and
also possible to protect the driving transistor 162 against
moisture and oxygen.

[0141] Insome example embodiments, the driving transis-
tor 162 may have an inverted-staggered structure.

[0142] Insome example embodiments, the driving transis-
tor 162 may be configured to have a P-type structure. In this
case, positions of the drain electrode 174 and the source
electrode 172 of the driving transistor 162 are reversed. Fur-
ther, a position of the capacitor is also changed accordingly.

[0143] Insome example embodiments, the transistor insu-
lating film 180 may be removed.

[0144] In some example embodiments, a lens for improv-
ing light extraction efficiency may be additionally formed on
the organic layer 182 in an area where the anode 184 is
disposed.

[0145] In some example embodiments, a spacer may be
further disposed on the bank 186. The spacer may be formed
of the same material as that of the bank 186.

[0146] Insomeexample embodiments, a partition wall may
be disposed on a bank. In this case, an island-shaped bank
may be further disposed on a central part of'a contact area, and
a partition wall may be disposed on the island-shaped bank.

[0147] Insomeexample embodiments, a partition wall may
be removed. In this case, an organic light emitting layer may
be configured so as not to be entirely deposited, and an area
corresponding to a contact area is patterned by a mask.
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[0148] 10. First Anode Line

[0149] Referring to FIG. 1A again, the anode line 130
includes the first anode line 1304 and the second anode line
1305. The anode line 130 is formed into a comb shape.
[0150] The first anode line 130a of the anode line 130 is
disposed along the upper side surface (first side surface) in the
peripheral area PA of the organic light emitting panel 110. For
example, the first anode line 130q is disposed along the direc-
tion of an X-axis as a major side surface direction of the
organic light emitting panel 110.

[0151] The first anode line 130a is supplied with an anode
voltage ELVDD from the second flexible circuit board 146
and supplies the anode voltage ELVDD to the second anode
line 1305.

[0152] The first anode line 130a includes an extended pad
portion of which a part is bonded to the second flexible circuit
board 146. The extended pad portion of the first anode line
1304 is bonded to the second flexible circuit board 146 by a
bonding member, namely an anisotropic conductive film.
However, the bonding member may not be limited thereto.
[0153] The first anode line 130qa is configured to have a
relatively larger width than that of the various lines disposed
in the active area AA in order to minimize a line resistance.
For example, a width L1 of the first anode line 130a may be 1
mm to 3 mm. Therefore, a difference in line resistance
depending on a distance is negligible. According to the above-
described configuration, when a size of the organic light
emitting display panel 110 is increased, a voltage drop caused
by a line resistance of the first anode line 130a can be mini-
mized.

[0154] A line resistance of the first anode line 130a is
relatively very low and thus explanation thereof will be omit-
ted hereinafter. However, this does not mean that a resistance
of the first anode line 130a is 0Q.

[0155] The first anode line 130a may be formed by using
some lines selected from various lines constituting the sub-
pixel 112 of the organic light emitting display panel 110. For
example, the first anode line 130a may be formed of copper
(Cu), aluminum (Al), silver (Ag), molybdenum (Mo), tita-
nium (1), gold (Au), transparent conductive oxide (TCO) or
laminates thereof.

[0156] The first anode line 130q is formed of the same
material as that of the data line 120. Although not illustrated
in detail in FIG. 1A, the data line 120 is formed of the same
material as that of the first anode line 130a, and thus, they
cannot be disposed on the same plane. If they are be disposed
on thesame plane, an electrical short may occur. Therefore, in
an area where the data line 120 and the first anode line 130a
are overlapped, a jump line using a separate metal layer is
formed. For example, a jump line in the area where the first
anode line 1304 and the data line 120 are overlapped may be
formed of the same material as that of the gate line 116.
Further, the jump line may be configured to be electrically
insulated by an insulating layer. The insulating layer may be
configured using, for example, an interlayer insulating film, a
gate insulating film, or the like.

[0157] Aline resistance RLine will be described in detail.
Fach line is formed of a unique conductive material. Each
conductive material has a resistivity p. Further, the line resis-
tance RLine is determined by a resistivity p, a length L of the
line, a thickness T of the line, and a width W of the line. The
line resistance can be calculated by Equation 1.

Line resistance=Lengthxresistivityp/ThicknessxWidth  [Equation 1]
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[0158] 11.First Cathode Line

[0159] A cathode line 134 includes the first cathode line
1344 and the second cathode line 1345. The cathode line 130
is formed into a comb shape.

[0160] The first cathode line 134 of the cathode line 134 is
disposed along the lower side surface (third side surface)
opposite to the upper side surface (first side surface) in the
peripheral area PA of the organic light emitting panel 110. For
example, the first cathode line 134a is disposed along the
direction of an X-axis as the major side surface direction of
the organic light emitting panel 110. Herein, preferably, the
first cathode line 1344 and the first anode line 1304 may be
disposed to be in parallel to each other.

[0161] The first cathode line 134a is supplied with a cath-
ode voltage ELVSS from the second flexible circuit board 146
and supplies the cathode voltage ELVSS to the plurality of
second cathode lines 134b.

[0162] Thefirst cathode line 134a includes anextended pad
portion of which a part is bonded to the second flexible circuit
board 146. The extended pad portion of the first cathode line
1344 is bonded to the second flexible circuit board 146 by a
bonding member, namely an anisotropic conductive film.
However, the bonding member may not be limited thereto.
[0163] The first cathode line 134a is configured to have a
relatively larger width than various lines disposed in the
active area AA in order to minimize a line resistance. For
example, a width L3 of the first cathode line 134a may be 1
mm to 4 mm. Therefore, a difference in line resistance
depending on a distance is negligible.

[0164] A line resistance of the first cathode line 134aq is
relatively very low and thus explanation thereof will be omit-
ted hereinafter. However, this does not mean that a resistance
of the first cathode line 134a is 0Q.

[0165] According to the above-described configuration,
when the organic light emitting display panel 110 is increased
in size, a voltage drop caused by a line resistance of the first
cathode line 1344 can be minimized. Hereinafter, redundant
description of a line resistance will be omitted.

[0166] The first cathode line 134a may be formed by using
some lines selected from various lines constituting the sub-
pixel 112 of the organic light emitting display panel 110. For
example, the first cathode line 134a may be formed of copper
(Cu), aluminum (Al), silver (Ag), molybdenum (Mo), tita-
nium (T1), gold (Au), transparent conductive oxide (TCO) or
laminates thereof. The first cathode line 134a is formed of the
same material as that of the anode 184. Otherwise, the first
cathode line 134a may be formed of the same material as that
of a reflective layer of the anode 184.

[0167] 12.Second Anode Line

[0168] A plurality of second anode lines 1305 of the anode
line 130 refer to a plurality of lines which are electrically
connected with the first anode line 1304 and extended to the
active area AA. For example, the plurality of second anode
lines 130 are configured to be extended in the direction of a
Y-axis perpendicular to the first anode line 130a. That is, the
plurality of second anode lines 1305 are extended from the
first side surface to the third side surface. In other words, the
plurality of second anode lines 1306 are extended from one
edge of the peripheral area PA to the other edge of the periph-
eral area PA opposing the edge so as to be connected with the
plurality of sub-pixels 112. The second anode line 1305 may
be formed of a material identical to or different from a mate-
rial of the first anode line 130a. Further, the first anode line



US 2016/0190228 Al

130q and the second anode line 1305 may be formed to have
a thickness of 3000 A to 6000 A.

[0169] The plurality of second anode lines 1305 are con-
nected with the first anode line 130a and extended in the
direction of a Y-axis in the active area AA and then short-
circuited at a dead-end of the active area AA. That is, the
second anode lines 1305 are one-way input lines.

[0170] Preferably, the first anode line 130a may be formed
of the same material as that of the data line 120. In particular,
according to the above-described configuration, the second
anode line 1306 and the data line 120 can be disposed in
parallel to each other in the direction of a Y-axis. However, the
present disclosure may not be limited thereto.

[0171] Referring to FIG. 1A, the data line 120 and the
second anode line 1305 are separated from each other by a
predetermined gap and disposed along the direction of a
Y-axis. The second anode line 1305 is configured to have a
much smaller width than the first anode line 130a. For
example, a width L2 of the second anode line 1305 may be 10
um to 100 um, and a difference in line resistance of the second
anode line 1304 depending on a distance is worth consider-
ing.

[0172] This is because a degree of integration of the sub-
pixels 112 in the active area AA is increased, and thus, an area
allowing the width of the second anode line 13056 to be
increased is actually limited. Therefore, a line resistance per
unit length of the second anode line 1305 is greater than a line
resistance per unit length of the first anode line 130a. That is,
aline resistance of the second anode line 1304 is considerably
greater than a line resistance of the first anode line 130aq.
[0173] 13. Second Cathode Line

[0174] A plurality of second cathode lines 1345 of the
cathode line are electrically connected with the first cathode
line 1344 and extended to the active area AA. The plurality of
second cathode lines 1344 supply a cathode voltage ELVSS to
the active area AA. For example, the second cathode lines
134b are configured to be extended in the direction of a Y-axis
perpendicular to the first cathode line 134a. Herein, an input
direction of the second cathode line 1346 and an input direc-
tion of the second anode line 1305 are opposite to each other.
That is, a voltage input direction of the second anode line
1305 and a voltage input direction of the second cathode line
1346 are different from each other and face each other. There-
fore, the plurality of second cathode lines 1345 are extended
from the third side surface to the first side surface. In other
words, the plurality of second cathode lines 1345 are
extended from the other edge of the peripheral area PA to one
edge of the peripheral area PA opposing the other edge so as
to be connected with the plurality of sub-pixels 112. The
second cathode line 1345 may be formed of a material iden-
tical to or different from a material of the first cathode line
134a. Further, the first cathode line 1344 and the second
cathode line 1345 may be formed to have a thickness of 800
Ato 1500 A.

[0175] Thesecond cathode line 1344 electrically connected
with the first cathode line 134a is extended in a direction
opposite to the second anode line 1305 so as to be electrically
connected with a cathode of an organic light emitting diode of
each sub-pixel 112.

[0176] The second cathode lines 1345 are connected with
the first cathode line 134q and extended in the direction of a
Y-axis in the active area AA and then short-circuited at a
dead-end of the active area AA. That is, the second cathode
lines 1345 are one-way input lines.
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[0177] According to the above-described configuration, the
second anode lines 1305 and the second cathode lines 1345
are extended in the opposite directions and short-circuited at
the opposite sides. Further, the plurality of second anode lines
1305 constituting comb teeth line segments of the comb-
shaped anode line 130 and the plurality of second cathode
lines 1345 constituting comb teeth line segments of the comb-
shaped cathode line 134 are disposed to cross each other.
[0178] Preferably, the second cathode line 1345 may be
formed of the same material as that of an anode of an organic
light emitting diode OLED. However, the present disclosure
may not be limited thereto.

[0179] Referring to FIG. 1A, the second cathode lines 1345
are separated from each other by a predetermined gap and
disposed along the direction of a Y-axis. The second cathode
line 1345 is configured to have a much smaller width than the
first cathode line 134a. For example, a width .4 ofthe second
cathode line 1345 may be 10 pm to 400 pm, and a difference
in line resistance depending on a distance is worth consider-
ing.

[0180] This is because a degree of integration of the sub-
pixels 112 in the active area AA is increased, and thus, an area
allowing the width of the second cathode line 1345 to be
increased is actually limited. Therefore, a line resistance per
unit length of the second cathode line 1345 is greater than a
line resistance per unit length of the first cathode line 134a.
Therefore, a line resistance of the second cathode line 1345 is
considerably greater than a line resistance of the first cathode
line 134a.

[0181] A lineresistance of the second anode line 1305 may
be setto beequal to aline resistance of the second cathode line
1345b. The line resistances may be set by equalizing cross-
section areas of the respective lines.

[0182] For example, the second anode line 1305 may be
configured to have a line thickness of 4500 A and a line width
of 10 um. In this case, the second cathode line 1345 may be
configured to have a line thickness of 1000 A and a line width
of 45 um. In this case, if the second anode line 1304 and the
second cathode line 1344 are formed of the same material,
since the cross-section areas of the respective lines are the
same, the line resistances per unit length are also the same. If
the second anode line 1305 and the second cathode line 1345
are formed of different materials, it is possible to set the line
resistances to be equal to each other by substituting a resis-
tivity p using Equation 1.

[0183] 14. Equivalent Circuit of Sub-Pixel

[0184] Referring to FIG. 1D, an equivalent circuit of the
first anode line 130¢ and the second anode line 1304 con-
nected with the sub-pixel 112 illustrated in FIG. 1A is sche-
matically illustrated.

[0185] The sub-pixel 112 includes at least an organic light
emitting diode, a driving transistor D, a switching transistor
SW ., acapacitor Cg;, a gateline 116 (GATE), and a data line
120 (DATA). However, it may not be limited thereto.

[0186] The sub-pixel 112 may further include an initial
voltage (Vint) driver IC for discharging the capacitor Cg;, an
emission duty control circuit additionally disposed between
an anode of the organic light emitting diode and the driving
transistor D, and configured to control a duty of a voltage
flowing to the anode, a threshold voltage difference compen-
sation circuit configured to compensate a difference in a
threshold voltage Vth of the driving transistor D, or the like.
Herein, the threshold voltage difference compensation circuit
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may be disposed within the sub-pixel 112 or may be disposed
in the peripheral area PA. However, it may be not limited
thereto.

[0187] FEach driving transistor D5 includes a source elec-
trode S, a drain electrode D, and a gate electrode G.

[0188] The second anode line 1305 electrically connected
with the first anode line 1304 is extended in the direction of a
Y-axis so as to be electrically connected with the drain elec-
trode D of the driving transistor D5 of each sub-pixel 112.
However, the above-described configuration is applied to an
N-type transistor. In the case of a P-type transistor, the second
anode line 1305 is electrically connected with the source
electrode S of the driving transistor D, of each sub-pixel
112. The capacitor Cy1s electrically connected with the gate
electrode G and the source electrode S of the driving transis-
tor Doy

[0189] Each data line DATA is electrically connected with
the gate electrode G of each driving transistor Dy so as to
apply an image signal to the driving transistor D. The
switching transistor SW ., is disposed between the data line
DATA and the driving transistor D,. The data line DATA
receives an analogue image signal from the data driver IC118
and transfers the analogue image signal to the gate electrode
G of the driving transistor D,,. Herein, a current capacity
flowing to the organic light emitting diode through the driving
transistor D, is controlled according to a voltage value of the
image signal. The image signal applied to the driving transis-
tor D5 through the data line DATA may be an image signal
modified to compensate a voltage Vgs according to an incre-
ment in the cathode voltage in the cathode 190 of each of the
plurality of sub-pixels 112.

[0190] Each gate line GATE is electrically connected with
a gate electrode of each switching transistor SW,,. A gate
high voltage VGH and a gate low voltage VGL are applied
through the gate line GATE so as to control the switching
transistor SW .

[0191] 15. Line Resistance of Second Anode Line

[0192] Referring to FIG. 1D, a unit line resistance
Rzzvpp) @ of the second anode line 1305 can be defined as
a line resistance (R, ,,,,)€2 of the second anode line 1305
corresponding to alength ofone sub-pixel 112. Therefore, the
total anode line resistance (RTz;;p)€2 is increased propor-
tionally to the number of the corresponding sub-pixels 112.
[0193] Hereinafter, the following description is made
assuming that the number of the gate lines 116 of the organic
light emitting display panel 110 is N (N is a positive number
greater than 0).

[0194] Further, the following description is made assuming
that a gate line at an Nth position is GATE N. For example, a
1st gate line is GATE 1 and a 100th gate line is GATE 100.
[0195] For example, the total anode line resistance
(RT g170p)82 of the sub-pixel 112 connected with the 1st gate
line GATE 1 is (R 70 %(GATE 1)Q=(1)x(R z7 yp,1,) 2.
[0196] For example, the total anode line resistance
(RT ., 5np)2 of the sub-pixel 112 connected with an (N-2)th
gate line GATE N-2 is (Rg;;np)X(GATE N-2)Q=(N-2)x
Revop)Q-

[0197] For example, the total anode line resistance
(RT z13pp)S2 of the sub-pixel 112 connected with an (N-1)th
gate line GATE N-1 is (Rg;5pp)¥X(GATE N-1)Q=(N-1)x
Rezypp)Q-

[0198] For example, the total anode line resistance
(RT g1y0p)82 of the sub-pixel 112 connected with an Nth gate
line GATE N is (R z7 )X (GATE N)Q=(N)x(R z; 1o p)R2.
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[0199] Therefore, the total line resistance RTg; .y, is
gradually increased as the second anode line 1305 is away
from the first anode line 130a. Further, as the total line resis-
tance RT;; ., is increased, an anode voltage ELVDD
applied to the anode of the organic light emitting diode is
decreased according to the total anode line resistance
RT s ynp Therefore, an anode voltage of the second anode
line 1305 is gradually decreased along the direction of an
anode voltage input. A degree of increase in anode voltage in
the second anode line 1305 according to a distance may be set
by a line resistance of the second anode line 1305.

[0200] 16. Line Resistance of Second Cathode Line
[0201] Referring to FIG. 1D, a unit line resistance (R ;7 -5)
Q of the second cathode line 1345 can be defined as a line
resistance (Ry; ;<) of the second cathode line 1345 corre-
sponding to a length of one sub-pixel 112.

[0202] Therefore, the total cathode line resistance
(RT g7155)R is increased proportionally to the number of the
corresponding sub-pixels 112.

[0203] For example, the total cathode line resistance
(RT gz 565)R of the sub-pixel 112 connected with the Nth gate
line GATE N is (R, o) X(N=(GATE N)+ )Q=(1)x(R; -5)
Q.

[0204] For example, the total cathode line resistance
(RT z15-55)2 of the sub-pixel 112 connected with the (N-1) th
gate line GATE N-1 is (Rg; o)x(N-(GATE N-1)+1)Q2=
Q)x(Rpppss) Q.

[0205] For example, the total cathode line resistance
(RT g7 15)R of the sub-pixel 112 connected with the (N-2) th
gate line GATE N-2 is (R, .« )x(N-(GATE N-2)+1)Q=
GIx(Rezpss) Q.

[0206] For example, the total cathode line resistance
(RT ;555 of the sub-pixel 112 connected with the 1st gate
line GATE 1 is (R 555)X(N=(GATE 1)+ 1)Q=N)x(R 7 j55)
Q.

[0207] Therefore, the total cathode line resistance RT ;¢
is gradually increased as the second anode line 1345 is away
from the first cathode line 134a. Further, as the total cathode
line resistance RT.; . is increased, a cathode voltage
ELVSS applied to the cathode of the organic light emitting
diode is decreased according to the total cathode line resis-
tance RTz; ;. Therefore, a cathode voltage of the second
cathode line 1345 is gradually increased along the direction
of a cathode voltage input. A degree of increase in cathode
voltage in the second cathode line 1345 according to a dis-
tance may be set by a line resistance of the second cathode
line 1345.

[0208] 17. Total Line Resistance Applied to Organic Light
Emitting Diode
[0209] The gate driver IC 114 of the organic light emitting

display panel 110 activates a single gate line 116 in sequence.
Therefore, all the gate lines other than the gate line activated
in FIG. 1D are inactivated.

[0210] Forexample, ifthe 1st gate line GATE 1 is activated,
the other gate lines are not operated. Therefore, the total line
resistance of the second anode line 1305 and the second
cathode line 1345 connected with the driving transistor D
activated by the 1st gate line GATE 1 can be calculated as
follows. The following description is made assuming that the
number of the gate lines N is 1080.

[0211] For example, the total line resistance of the sub-
pixel 112 connected with the 1st gate line GATE 1 is (1)x
Rz yop)+H(1081D)x(R &/ y5)82. That is, the total second anode
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line resistance is a second anode unit line resistance, and the
total second cathode line resistance is 1081 second cathode
unit line resistances.

[0212] For example, the total line resistance of the sub-
pixel 112 connected with a 100th gate line GATE 100 is
(100)x(R z7 ) H981)x(R £ 55)€2. That i, the total second
anode line resistance is 100 second anode unit line resis-
tances, and the total second cathode line resistance is 981
second cathode unit line resistances.

[0213] For example, the total line resistance of the sub-
pixel 112 connected with a 1080th gate line GATE 1080 is
(1080)%(R f; yop)+(D%(Rr 555)€2. That is, the total second
anode line resistance is 1080 second anode unit line resis-
tances, and the total second cathode line resistance is a second
cathode unit line resistance.

[0214] For example, the total line resistance of the sub-
pixel 112 connected with the Nth gate line GATE N is (GATE
N)x(Ryr ypp)+ (N=(GATE N-1)+1)x(R; -5)€2. That is, the
total second anode line resistance is N second anode unit line
resistances, and the total second cathode line resistance is
(N-(GATE N-1)+1) second cathode unit line resistances.
[0215] Herein, the second anode unit line resistance
Rz7pnp can be set 1o be substantially equal to the second
cathode unit line resistance R, ;.. In this case, the total line
resistance of the sub-pixel 112 connected with the Nth gate
line GATE Nis (R ;)% (N+1). Herein, N denotes the total
number of the gate lines 116, and thus, the total line resistance
of each sub-pixel 112 connected with each gate line can be
continuously the same. According to the above-described
configuration, the sum of the total anode line resistance
RT . pnp and the total cathode line resistance RTg;pc
applied to a certain sub-pixel 112 is uniform regardless of a
position in the direction of a Y-axis. Therefore, a potential
difference (AV) between an anode and a cathode is continu-
ously uniform.

[0216] In some example embodiments, a difference
between a unit line resistance R ., of an anode and a unit
line resistance R; ;.o 0f a cathode may be set to be less than
10% of a unit line resistance R; ., of an anode line or less
than 10% of a unit line resistance R, ;.s 0f a cathode line.
[0217] Further, a difference between a line resistance of the
anode line 130 and a line resistance of the cathode line 134
may be set to be less than 10% of the line resistance of the
anode line 130 or less than 10% of the line resistance of the
cathode line 134.

[0218] FIG. 1E is a graph provided to describe a potential
difference (AV) between an anode and a cathode in certain
sub-pixels 112 disposed in the direction of a Y-axis among the
sub-pixels 112 in the active area AA of the organic light
emitting display device 100 when a unit line resistance
R, vop of an anode and a unit line resistance R, ;.. of a
cathode are substantially equal to each other. Referring to
FIG. 1E, it can be confirmed that a potential difference (AV)
between an anode and a cathode of each sub-pixel 112 is
continuously uniform regardless of a position in the direction
ofaY-axis. Thatis. an increased cathode voltage of the second
cathode line 1345 is offset by a decreased anode voltage of the
second anode line 1305, and thus, a deviation in a potential
difference between the anode 184 and the cathode 190 in the
plurality of sub-pixels 112 can be compensated.

Comparative Example 1

[0219] FIG. 1F schematically illustrates an equivalent cir-
cuit according to Comparative Example 1. An organic light
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emitting display device according to Comparative Example 1
is different from the organic light emitting display device 100
according to the example embodiment of the present disclo-
sure in that a first anode line and a first cathode line are
disposed on the same side surface in a peripheral area of an
organic light emitting display panel. Therefore, a second
anode line and a second cathode line are also input of the same
direction.

[0220] InComparative Example 1, as the second anode line
and the second cathode line are increased in the direction ofa
Y-axis, the total anode line resistance RT ;- and the total
cathode line resistance RT; ;-cs are also increased at the same
time.

[0221] For example, the total anode line resistance
(RTz730p)2 of a sub-pixel connected with a 1st gate line
GATE 118 (Rz;7np)X(GATE DQ=(1)x(R z7 ;5)=€2, and the
total cathode line resistance (RT z; 1)@ 18 (R 55)X(GATE
DQ=(Dx(Rezpss) €.

[0222] For example, the total anode line resistance
(RT zz70p)82 of a sub-pixel connected with a 100th gate line
GATE 100 is (Rz7pnp)x(GATE 100)Q=(100)x(Rz; 1r0)82,
and the total cathode line resistance (RTz; ;ss)2 is (R g7 p-55)%
(GATE 100)Q=(100)x(R gz ys5) Q.

[0223] That is, it can be seen that there is a 100 times
difference in intensity of line resistance between the sub-
pixels connected with the 100th gate line and the 1st gate line.
[0224] For example, the total anode line resistance
(RT 770082 of a sub-pixel connected with a 1080th gate line
GATE 1080 is (R z; ,1,p)x(GATE 1080)Q=(1080)x(Rz; yop0)
Q, and the total cathode line resistance (RTz; )2 is
(Rgz755)X(GATE 1080) Q=(1080)x(Rz; y55)R2.

[0225] That is, it can be seen that there is a 1080 times
difference in intensity of line resistance between the sub-
pixels connected with the 1080th gate line and the 1st gate
line.

[0226] FIG. 1G is a graph provided to describe a potential
difference (AV) between an anode and a cathode in certain
sub-pixels disposed in the direction of a Y-axis among the
sub-pixels in the active area of the organic light emitting
display device 100 according to Comparative Example 1.
[0227] Referring to FIG. 1G, it can be confirmed that a
potential difference (AV) between an anode and a cathode is
gradually decreased as the direction of a Y-axis. Therefore,
luminance of the organic light emitting display device is
gradually decreased as the direction of a Y-axis. As a result, in
Comparative Example 1, the lower side surface (third side
surface)looks dark and luminance uniformity is considerably
decreased.

Comparative Example 2

[0228] FIG. 1H schematically illustrates an equivalent cir-
cuit according to Comparative Example 2. An organic light
emitting display device according to Comparative Example 2
is different from the organic light emitting display device
according to Comparative Example 1 in that a first anode line
and a first cathode line are disposed on both side surfaces (a
first side surface and a third side surface) in a peripheral area
of an organic light emitting display panel. Therefore, a second
anode line and a second cathode line are also input of both
directions.

[0229] In Comparative Example 2, since an anode voltage
ELVDD and a cathode voltage ELVSS are applied from the
both side surfaces (the first side surface and the third side
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surface), a potential difference (AV) between an anode and a
cathode is decreased as proceeding toward a central part of an
active area.

[0230] FIG. 11 is a graph provided to describe a potential
difference (AV) between an anode and a cathode in certain
sub-pixels disposed in the direction of a Y-axis among the
sub-pixels in the active area of the organic light emitting
display device 100 according to Comparative Example 2.
[0231] Referring to FIG. 1I, it can be confirmed that a
potential difference (AV) between an anode and a cathode is
gradually decreased toward the central part of the active area.
Therefore, the central part of the active area looks dark and
luminance uniformity considerably deteriorates.

[0232] FIG. 2 is a schematic plan view of an organic light
emitting display device according to another example
embodiment of the present disclosure.

[0233] In an organic light emitting display device 200
according to another example embodiment of the present
disclosure, a gate driver IC 214 is implemented as a gate-
driver in panel (GIP) in order to implement a narrow bezel.
The gate driver IC 214 is used to form a plurality of sub-pixels
112 of an organic light emitting display panel 210 and formed
in a peripheral area PA of the organic light emitting display
panel 210 at the same time.

[0234] The gate driver IC 214 includes a plurality of shift
registers, and the shift registers are connected with the respec-
tive gate lines 116. The gate driver IC 214 receives a gate start
pulse (GSP) and a plurality of clock signals from the data
driver IC 118, and the shift registers of the gate driver IC 214
shift the gate start pulse (GSP) in sequence and activate the
plurality of sub-pixels 112 respectively connected with the
gate lines 116.

[0235] Ifthe gate-driver in panel 214 is disposed, the semi-
conductor chip-shaped gate driver IC 114, an anisotropic
conductive film, and a corresponding pad may be removed,
and it is possible to implement a narrow bezel having a
smaller width than a bezel of the semiconductor chip-shaped
gate driver IC.

[0236] Except for the above-described matters, the organic
light emitting display device 200 according to another
example embodiment of the present disclosure is the same as
the organic light emitting display device 100 according to the
example embodiment of the present disclosure. Therefore,
redundant description thereof will be omitted.

[0237] In some example embodiments, the gate driver IC
may be formed only on one side surface (second side surface)
of the organic light emitting display panel. If the gate driver
IC formed only on one side surface (second side surface) is
disposed, it is possible to implement a narrow bezel having a
smaller width on the other side surface (fourth side surface)
than a bezel on the side surface (second side surface).
[0238] In some example embodiments, the gate-driver in
panel (GIP) illustrated in FIG. 2 can be applied to all the other
example embodiments.

[0239] FIG. 3 is a schematic plan view of an organic light
emitting display device according to yet another example
embodiment of the present disclosure.

[0240] In an organic light emitting display device 300
according to yet another example embodiment of the present
disclosure, the first anode line 130a and a first cathode line
334a of a cathode line 334 are disposed on an upper side
surface (first side surface) of an organic light emitting display
panel 310. Herein, the first cathode line 334a is disposed to
surround a peripheral area PA of the organic light emitting

Jun. 30, 2016

display panel 310. That is, the first cathode line 334a may be
disposed along the first side surface, a second side surface, a
third side surface, and a fourth side surface of the organic light
emitting display panel 310, or may be configured to have a
square shape or a ring shape. Herein, a length of the first
cathode line 334a is longer than alength of the first anode line
130q, and thus, preferably, a width of the first cathode line
334a is set to be greater than a width of the first anode line
130a so as not to increase a line resistance. Therefore, the
width of the first cathode line 3344 is configured to be greater
than the width of the first anode line 130a. The second anode
line 1305 and the second cathode line 1345 are extended from
the first anode line 130a and the first cathode line 134a,
respectively.

[0241] Since the first anode line 1304 and the first cathode
line 3344 of the organic light emitting display device 300 are
disposed on the upper side surface (first side surface) of the
organic light emitting display panel 310, a second flexible
circuit board 346 is configured to supply an anode voltage
ELVDD and a cathode voltage ELVSS at the same time.
[0242] According to the above-described configuration, the
organic light emitting display device 300 has an effect of
removing the data circuit board 142 and the second flexible
circuit board 146 disposed on the lower side surface (third
side surface) of the organic light emitting display device 100.
[0243] According to the above-described configuration, the
organic light emitting display device 300 can be a transparent
organic light emitting display device. To be specific, in order
to input an anode voltage ELVDD and a cathode voltage
ELVSS from the opposite directions as illustrated in F1G. 1B,
various circuit boards and lines need to be disposed on a rear
surface of the organic light emitting display panel 110. How-
ever, in the organic light emitting display panel 310 according
to yet another example embodiment of the present disclosure,
the upper side surface (first side surface) includes circuit
boards and lines, and thus, various circuit boards and lines do
not need to be disposed on a rear surface of the organic light
emitting display panel 310. Therefore, even if the organic
light emitting display panel 310 has light transparency, circuit
boards and lines can be invisible on the rear surface.

[0244] Except the above-described matters, the organic
light emitting display device 300 according to yet another
example embodiment of the present disclosure is the same as
the organic light emitting display device 100 according to the
example embodiment of the present disclosure. Therefore,
redundant description thereof will be omitted.

[0245] Insome example embodiments, the first anode line
and the first cathode line may be reversed. To be specific, the
first anode line may be disposed to surround the peripheral
area PA of'the organic light emitting display panel and the first
cathode line may be disposed along the upper side surface
(first side surface) of the organic light emitting display panel.
[0246] Insome example embodiments, a light transmission
part for providing light transparency to sub-pixels 412 of an
organic light emitting display panel 410 may be further
included.

[0247] FIG. 4A is a schematic plan view of'an organic light
emitting display device according to still another example
embodiment of the present disclosure.

[0248] An organic light emitting display device 400
according to still another example embodiment of the present
disclosure is an example of a modification of the organic light
emitting display device 300 according to yet another example
embodiment of the present disclosure.
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[0249] The first anode line 130a and a first cathode line
434a of the organic light emitting display device 400 are
formed of the same material. Therefore, the first anode line
130g and the first cathode line 434a cannot be overlapped
with each other, where the first cathode line 434a is separated
from an area where the first anode line 1304 and the first
cathode line 434a are overlapped. That is, the first cathode
line 4344 is divided into at least two parts in a peripheral area
PA and the divided parts are connected by a jump line 437.
[0250] FIG. 4B is a cross-sectional view of the sub-pixel
412 ofthe organic light emitting display device 400 according
to still another example embodiment of the present disclosure
illustrated in FIG. 4A.

[0251] A second cathode line 4345 of a cathode line 434
includes at least two metal layers, and includes, for example,
a second cathode first line 434¢ and a second cathode second
line 4344 as illustrated in FIG. 4B.

[0252] The second cathode first line 434c¢ is formed of the
same material as the anode 184. The second cathode second
line 434d is formed of the same material as that of the second
anode line 1305. The first cathode first line 434¢ and the
second cathode second line 434d are connected with each
other through a third contact hole 434e.

[0253] According to the above-described configuration, it
is possible to reduce thickness of the first cathode line 434a.
To be specific, the first cathode line 434a may be formed of
the same material as that of the data line 120. Therefore, the
first cathode line 434a can be formed to have a greater thick-
ness, and thus, the width L1 of the first cathode line 4344 can
be reduced.

[0254] According to the above-described configuration, it
is possible to reduce a width 1.4 of the second cathode line
434b. To be specific, a cross-section area can be increased by
the second cathode first line 434¢ and the second cathode
second line 4344, and thus, the width of the second cathode
line 4345 can be reduced.

[0255] Except the above-described matters, the organic
light emitting display device 400 according to still another
example embodiment of the present disclosure is the same as
the organic light emitting display device 300 according to still
another example embodiment of the present disclosure.
Therefore, redundant description thereof will be omitted.
[0256] In some example embodiments, the first anode line
and the first cathode line may be reversed. To be specific, the
first anode line may be disposed to surround the peripheral
area PA of the organic light emitting display panel and the first
cathode line may be disposed along the upper side surface
(first side surface) of the organic light emitting display panel.
[0257] FIG.5A is a schematic plan view of an organic light
emitting display device according to still another example
embodiment of the present disclosure.

[0258] An organic light emitting display device 500
according to still another example embodiment of the present
disclosure is a modified example of the organic light emitting
display device 100 according to an example embodiment of
the present disclosure.

[0259] In the organic light emitting display device 500, an
image signal compensation unit 550 is disposed on a control
circuit board 542.

[0260] The image signal compensation unit 550 is config-
ured to store voltage compensation data. The voltage com-
pensation data may be stored in a memory within the image
signal compensation unit 550 or in a separate external
memory. The voltage compensation data are configured to
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store compensation values respectively corresponding to the
sub-pixels 112. On the basis of line resistance information of
the first cathode line 134 within the active area AA, the
voltage compensation data include information for compen-
sating each of the cathode voltage increments (AELVSS)
corresponding to the sub-pixels 112. The voltage compensa-
tion data may be determined on the basis of design values of
the lines in the organic light emitting display panel 110. For
example, the design values of the lines can be calculated on
the basis of a width, thickness, length of a line, resistivity p of
aline, and positional information of each sub-pixel 112 to be
compensated. Otherwise, information of the total cathode
line resistance (RT ;)€ or the second cathode unit line
resistance (RE,;..) already calculated when the panel is
designed may be used.

[0261] If a cathode voltage ELVSS is modified by a line
resistance, a potential difference between the gate electrode G
and the source electrode S in the driving transistor Dz, 1.e., a
gate electrode-source electrode potential difference (Vgs),
may be modified. Therefore, luminance may be partially
modified.

[0262] The image signal compensation unit 550 modifies
an image signal on the basis of the stored voltage compensa-
tion data, and sends a compensated image signal to the data
driver IC 118. In example embodiments, the image signal is
compensated proportionally to the increment in the cathode
voltage ELVSS.

[0263] In some example embodiments, the image signal
compensation unit 550 may be configured to calculate volt-
age compensation data while the organic light emitting dis-
play device 100 is operated. The image signal compensation
unit 550 stores only the design values of the lines in the
organic light emitting display panel 110 and the design values
are required for calculation of voltage compensation data.
Further, the calculation of voltage compensation data is per-
formed while the organic light emitting display device is
operated. In particular, according to the above-described con-
figuration, there is an advantage in that voltage compensation
data may not be stored. Also, there is an advantage of being
easily applicable to organic light emitting display panels of
various sizes and shapes.

[0264] In some example embodiments, the image signal
compensation unit 550 can store only voltage compensation
data corresponding to a row of sub-pixels 112 disposed in a
vertical direction (Y-axis). In particular, as illustrated in FIG.
1D, since aplurality of rows of sub-pixels 112 has similar line
resistance characteristics, by setting voltage compensation
data of a row of sub-pixels 112 as reference voltage compen-
sation data, it is possible to compensate other rows of sub-
pixels 112.

[0265] In some example embodiments, when the image
signal compensation unit 550 compensates the plurality of
rows of sub-pixels 112 with reference voltage compensation
data corresponding to a row of sub-pixels 112, offset values
for respectively compensating differences among the sub-
pixels 112 in each row may be further included. In particular,
a voltage supply pad may be included.

[0266] In some example embodiments, the image signal
compensation unit 530 can exclude or add some information
of the design values of some lines for calculation. According
to the above-described configuration, the image signal com-
pensation unit 550 updates only information optimized for an
organic light emitting display panel, and thus, has an advan-
tage of being able to increase compensation efficiency.
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[0267] In some example embodiments, the voltage com-
pensation data in the image signal compensation unit 550
may be configured in the form of a look-up table.

[0268] In some example embodiments, the image signal
compensation unit 550 may be configured to be included in
the data driver IC 118. Otherwise, the image signal compen-
sation unit 550 may be disposed on the data circuit board 140.
That is, the image signal compensation unit 550 is not limited
to be disposed on the control circuit board 542, but can be
disposed or included in other various components.

[0269] FIG. 5B is a schematic equivalent circuit diagram
provided to describe a resistance value of each sub-pixel in an
organic light emitting display device to which a compensated
image signal is supplied according to still another example
embodiment of the present disclosure disclosed in FIG. 5A.
[0270] Each sub-pixel 112 includes at least an organic light
emitting diode, a driving transistor D, a switching transistor
SW ., a capacitor Cy, a gate line GATE, and a data line
DATA. Such a structure may be classified as a 2T1C structure
including two transistors and one capacitor Cgy.

[0271] A first image signal C-Datal compensated by the
image signal compensation unit 550 is applied to the gate
electrode G of the driving transistor D . Therefore, a poten-
tial difference between the gate electrode G and the source
electrode S, i.e., a gate electrode-source electrode potential
difference (Vgs), may be compensated. Therefore, luminance
may be further improved.

[0272] FIG.5C is a schematic graph provided to describe a
potential difference between anode and cathode of each sub-
pixel and a compensated image signal in the organic light
emitting display device according to still another example
embodiment of the present disclosure.

[0273] Thecompensated first image signal C-Datal in FIG.
5C is illustrated as compensated data obtained by increasing
voltage of an image signal applied to each sub-pixel 112 by a
cathode voltage increment (AELVSS) corresponding to each
sub-pixel 112 having a 2T1C sub-pixel structure. Herein,
since all of image signals before compensation display the
same luminance, the same voltage needs to be applied thereto.
However, since the cathode voltage ELVSS is increased, the
compensated first image signal C-Datal is directly propor-
tional to the increase in the cathode voltage ELVSS.

[0274] For example, the compensated first image signal
C-Datal according to the voltage compensation data applied
to one of the sub-pixels 112 may be described with reference
to Equation 2.

{C-Daral)=Image signal+Cathode voltage increment

(AELVSS) [Equation 2]

[0275] TheC-Datal is a conpensated image signal applied
through a data line. The image signal in Equation 2 is an
analogue image signal converted from a digital image signal
input from an external system into a voltage value by a data
driver IC. The cathode voltage increment (AELVSS) refers to
a voltage value increased by a line resistance.

[0276] That is, if a cathode voltage ELVSS of a certain
2T1C sub-pixel 112 is increased by 0.1V, the image signal
compensation unit 550 generates C-Datal by compensating a
voltage value of an image signal applied to the sub-pixel 112
using the voltage compensation data such that the image
signal can be increased by 0.1 V.

[0277] That is, the voltage compensation data can be real-
ized by adding an increment of a cathode voltage ELVSS
corresponding to each sub-pixel 112 to an image signal
applied to the sub-pixel 112. The compensated first image
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signal C-Datal is applied to the gate electrode G ofthe driving
transistor Dy, of the sub-pixel 112. Therefore, luminance
uniformity of an organic light emitting display device can be
further improved with the voltage compensation data.
[0278] Except the above-described matters, the organic
light emitting display device 500 according to still another
example embodiment of the present disclosure is the same as
the organic light emitting display device 100 according to an
example embodiment of the present disclosure. Therefore,
redundant description thereof will be omitted.

[0279] FIG. 6A is a schematic plan view of'an organic light
emitting display device including a data driver IC according
to still another example embodiment of the present disclo-
sure. An organic light emitting display device 600 according
to still another example embodiment of the present disclosure
is amodification example of the organic light emitting display
device 100 according to an example embodiment of the
present disclosure. FIG. 5B is a schematic equivalent circuit
diagram provided to describe a resistance value of each sub-
pixel in an organic light emitting display device to which a
compensated image signal is supplied according to still
another example embodiment of the present disclosure dis-
closed in FIG. 5A.

[0280] Each sub-pixel 612 includes at least an organic light
emitting diode, a driving transistor D, a switching transistor
SW, asensing transistor SEN ., a capacitor C, a gate line
GATE, adataline DATA, a reference line REF, a sensing line
SENS. Such a structure may be classified as a 3T1C structure
including three transistors and one capacitor.

[0281] A second imagesignal C-Data2 compensated by the
image signal compensation unit 550 is applied to the gate
electrode G of the driving transistor D .. Therefore, a poten-
tial difference between the gate electrode G and the source
electrode S, i.e., a gate electrode-source electrode potential
difference (Vgs), may be compensated. Since the potential
difference between the gate electrode G and the source elec-
trode S is compensated, luminance uniformity can be further
improved.

[0282] Further, since the sub-pixel 612 has a 3T1C struc-
ture, even if a cathode voltage ELVSS is increased in the same
manner as illustrated in FIG. 5B, the voltage compensation
data are not directly proportional to a cathode voltage incre-
ment (AELVSS). To be specific, the voltage compensation
data refer to data obtained by reflecting an inherent capaci-
tance C; zp of the organic light emitting diode and a capaci-
tance C, of the capacitor C4,to the cathode voltage increment
(AELVSS).

[0283] For example, the compensated second image signal
C-Data2 according to the voltage compensation data applied
to one of the sub-pixels 612 may be described with reference
to Equation 3.

(C-Data2)=Image signal+Cathode voltage increment

(AELVSS)%Corzr/Core [Equation 3]

[0284] TheC-Data2 is a compensated image signal applied
through a data line. The image signal in Equation 3 is an
analogue image signal converted from a digital image signal
input from an external system into a voltage value by a data
driver IC 618. The cathode voltage increment (AELVSS)
refers to a voltage value increased by a line resistance. The
Corep represents an inherent capacitance of the organic light
emitting diode. The C , represents a capacitance of the capaci-
tor Cgpe

[0285] In addition, in the 3T1C structure, the sensing tran-
sistor SEN, is further disposed in order to compensate a



US 2016/0190228 Al

threshold voltage difference (AVth) of the driving transistor
D . Further, the sensing transistor SEN  transfers informa-
tion ofthe threshold voltage difference (AVth) of each driving
transistor D to the reference line REF by a signal applied to
the sensing line SENS. The reference line REF may be con-
nected with the data driver IC 618. Herein, the data driver IC
618 senses a threshold voltage difference (AVth) of the driv-
ing transistor D, and a threshold voltage difference com-
pensation circuit may be configured to compensate the sensed
difference.

[0286] FIG. 6C is a schematic graph provided to describe a
potential difference between anode and cathode of each
modified sub-pixel and a compensated image signal in the
organic light emitting display device according to still
another example embodiment of the present disclosure.
[0287] The compensated second image signal C-Data2 in
FIG. 6C is illustrated as compensated data obtained by
increasing a voltage of an image signal. An image signal is
then applied to each sub-pixel 612 by a cathode voltage
increment (AELVSS) corresponding to each sub-pixel 612
having a 3T1C sub-pixel structure. Herein, since all of image
signals before compensation display the same luminance, the
same voltage needs to be applied thereto. However, since the
cathode voltage ELVSS isincreased, the compensated second
image signal C-Data2 is compensated according to an
increasein the cathode voltage ELVSS and a capacitance ratio
between the organic light emitting diode and the capacitor.
[0288] That is, the image signal compensation unit 550
increases a cathode voltage FLVSS of a certain sub-pixel 112
by 0.1 V, and modifies a voltage value of an image signal
applied to the sub-pixel 112. The modification is achieved by
using voltage compensation data obtained by reflecting an
inherent capacitance C,y; 5y, 0f the organic light emitting
diode and a capacitance C,, of the capacitor Cq to 0.1 V.
Therefore, luminance uniformity can be further improved
with the voltage compensation data.

[0289] In some example embodiments, the second image
signal C-Data2 compensated in the data driver IC 618 may be
configured to include all of a compensation value according
to the increase in the cathode voltage ELVSS and a compen-
sation value for compensating the threshold voltage differ-
ence (AVth) of each driving transistor D .

[0290] For example, a compensated image signal C-Data3
according to voltage compensation data applied to one of the
sub-pixels 612 may be described with reference to Equation
4.

{C-Data3)=Image signal+Cathode voltage increment

(AELVSS)XCpp pry/C H(AVE) [Equation 4]

[0291] Except the above-described matters, the organic
light emitting display device 600 according to still another
example embodiment of the present disclosure is the same as
the organic light emitting display device 500 according to still
another example embodiment of the present disclosure.
Therefore, redundant description thereof will be omitted.

[0292] Although the example embodiments of the present
disclosure have been described in detail with reference to the
accompanying drawings, the present disclosure is not limited
thereto and may be embodied in many different forms without
departing from the technical concept of the present disclo-
sure. Therefore, the example embodiments of the present
disclosure are provided for illustrative purposes only but not
intended to limit the technical concept of the present disclo-
sure. The scope of the technical concept of the present dis-
closure is not limited thereto. The protective scope of the
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present disclosure should be construed based on the following
claims, and all the technical concepts in the equivalent scope
thereof should be construed as falling within the scope of the
present disclosure.

What is claimed is:

1. An organic light emitting display device comprising:

a plurality of sub-pixels including an anode and a cathode;

an anode line configured to supply an anode voltage to the

anode; and

a cathode line configured to supply a cathode voltage to the

cathode,

wherein in each of the plurality of sub-pixels, a direction of

an anode voltage input of the anode line and a direction
of a cathode voltage input of the cathode line are differ-
ent from each other and face each other in order to
reduce a deviation in a potential difference between the
anode and the cathode.

2. The organic light emitting display device according to
claim 1, wherein the organic light emitting display device is
configured such that the anode voltage in the anode line is
gradually decreased along the direction of the anode voltage
input,

the organic light emitting display device is configured such

that the cathode voltage in the cathode line is gradually
increased along the direction of the cathode voltage
input, and

a degree of decrease in the anode voltage in the anode line

according to a distance and a degree of increase in the
cathode voltage in the cathode line according to a dis-
tance are set by a line resistance of the anode line and a
line resistance of the cathode line, respectively.

3. The organic light emitting display device according to
claim 2, wherein the organic light emitting display device is
configured to compensate the deviation in the potential dif-
ference between the anode and the cathode in the plurality of
sub-pixels by offsetting the increased cathode voltage in the
cathode line by the decreased anode voltage in the anode line.

4. The organic light emitting display device according to
claim 3, wherein the line resistance of the anode line and the
line resistance of the cathode line have a difference of less
than 10%.

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

an active area including the plurality of sub-pixels; and

a peripheral area configured to surround the active area,

wherein the anode line is extended from an edge of the

peripheral area to the other edge facing the edge so as to
be connected with the plurality of sub-pixels, and

the cathode line is extended from the other edge of the

peripheral area to the edge facing the other edge so as to
be connected with the plurality of sub-pixels.

6. The organic light emitting display device according to
claim 5, wherein the anode line and the cathode line include
one-way input lines, and

the anode line and the cathode line are short-circuited at a

dead-end of the active area.

7. The organic light emitting display device according to
claim 6, wherein the anode line and the cathode line are
formed in a comb shape, and

the anode line and the cathode line are configured such that

comb teeth line segments are disposed to cross each
other in the active area.
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8. An organic light emitting display device comprising:

an active area including a plurality of sub-pixels;

a peripheral area configured to surround the active area;

an anode line disposed from a first edge of the peripheral

area and extended towards a second edge opposing the
first edge so as to supply an anode voltage from the first
edge of the peripheral area towards the second edge to
the active area; and

acathode line disposed from the second edge of the periph-

eral area and extended towards the first edge so as to
supply a cathode voltage from the second edge of the
peripheral area towards the first edge to the active area.

9. The organic light emitting display device according to
claim 8, wherein each of the plurality of sub-pixels includes:

a driving transistor including an active layer, a gate elec-

trode, a source electrode, and a drain electrode;

a data line configured to apply an image signal to the

driving transistor; and

an organic light emitting diode driven by the driving tran-

sistor and including an anode, an organic light emitting
layer, and a cathode,

wherein the data line is electrically connected with the gate

electrode of the driving transistor,

the anode line is electrically connected with the drain elec-

trode of the driving transistor, and

the cathode line is electrically connected with the cathode

of the organic light emitting diode.

10. The organic light emitting display device according to
claim 9, wherein the image signal applied to the driving
transistor through the data line is an image signal modified to
compensate a voltage Vgs according to an increment in the
cathode voltage in the cathode of each of the plurality of
sub-pixels.

11. The organic light emitting display device according to
claim 10, wherein the image signal is compensated propor-
tionally to the increment in the cathode voltage.
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12. The organic light emitting display device according to
claim 8, further comprising;

at least one circuit board,

wherein at least one circuit board is disposed so as not to be
overlapped with a rear surface of the active area.
13. The organic light emitting display device according to
claim 8, wherein one of the anode line and the cathode line is
configured to surround the peripheral area, and

the anode line and the cathode line are configured to
receive voltages from the same edge of the peripheral
area.

14. The organic light emitting display device according to
claim 8, further comprising;
a jump line,
wherein the anode line and the cathode line are formed of
the same material,

one of the anode line and the cathode line is divided into at
least two parts in the peripheral area, and

the line divided into at least two parts is connected by the
Jump line.
15. The organic light emitting display device according to
claim 8, wherein the cathode line includes at least two metal
layers, and

at least the two metal layers are connected with each other
through a contact hole.

16. The organic light emitting display device according to
claim 8, wherein the plurality of sub-pixels include an anode
and a cathode, and

wherein in each of the plurality of sub-pixels, the cathode
line and the anode line are interdigitated to reduce a
deviation in a potential difference between the anode
and the cathode.
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