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(7) ABSTRACT

An organic light-emitting diode display is disclosed. In one
aspect, the OLED display includes first and second pixels
respectively including first and second capacitors, each of
the first and second capacitors including top and bottom
electrodes. The first and second pixels respectively include
first and second pixel electrodes. The display also includes
a substrate, a first conductive layer formed over the substrate
and including the bottom electrodes of the first and second
capacitors, and a second conductive layer formed over the
first conductive layer and including the top electrodes of the
first and second capacitors. The display further includes a
third conductive layer formed over the second conductive
layer and including the first and second pixel electrodes, and
a connection node electrically connecting the first capacitor
to the second capacitor.
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1
ORGANIC LIGHT-EMITTING DIODE
DISPLAY

RELATED APPLICATION

This application claims the benefit of Korean Patent
Application No. 10-2015-0008860, filed on Jan. 19, 2015, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

Field

The described technology generally relates to an organic
light-emitting diode display.

Description of the Related Technology

Compared to a similar size LCD display, the thickness and
weight of an OLED display can be reduced due to its being
self-emissive and its simpler set of layers. Furthermore,
OLED technology has favorable characteristics such as low
power consumption, high brightness contrast, and fast
refresh rate.

A panel of an OLED display generally includes a plurality
of pixels arranged in the shape of a NxM matrix, where data
signals Dm, scan signals Sn, and a power voltage ELVDD
are applied to the respective pixels. A power voltage ELVDD
can be supplied to all pixel circuits in common. There is
parasitic resistance at wirings for supplying a power voltage
ELVDD to respective pixels and, when the power voltage
ELVDD is supplied via the wirings, a voltage drop occurs
due to the parasitic resistance.

SUMMARY OF CERTAIN INVENTIVE
ASPECTS

One inventive aspect relates to an OLED display that
stably includes a large high-resolution panel by preventing
a voltage drop of a power voltage ELVDD and securing
spaces between wirings by forming the wirings for supply-
ing the power voltage ELVDD in a mesh structure.

Another aspect is an organic light-emitting diode (OLED)
display including a first pixel including a first capacitor and
a second pixel including a second capacitor, the OLED
display includes a substrate; a first conductive layer, which
is arranged on the substrate and includes a bottom electrode
of the first capacitor and a bottom electrode of the second
capacitor; a second conductive layer, which is arranged on
the first conductive layer and includes a top electrode of the
first capacitor and a top electrode of the second capacitor;
and a third conductive layer, which is arranged on the second
conductive layer and includes a first pixel electrode of the
first pixel, a second pixel electrode of the second pixel, and
a connection node interconnecting the first capacitor, and the
second capacitor.

The first conductive layer includes a scan line connected
to the first pixel and the second pixel.

The second conductive layer includes a first data line
connected to the first pixel and a second data line connected
to the second pixel.

The connection node is arranged across a portion above
the first and second data lines.

The second conductive layer includes a first power line
and a second power line for supplying power voltages, the
first power line is integrated with the top electrode of the first
capacitor, and the second power line is integrated with the
top electrode of the second capacitor.
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The first capacitor and the second capacitor are adjacent
to each other in a row-wise direction.

The OLED display further includes an organic insulation
layer between the second conductive layer and the third
conductive layer, wherein the connection node includes
contact plugs, which penetrate through the organic insula-
tion layer and are connected to the first capacitor and the
second capacitor.

The connection node includes at least one of ITO, 170,
Zn0, and In,0;.

The OLED display further includes a first thin-film tran-
sistor (TFT), which uses the bottom electrode of the first
capacitor as a gate; a second TFT, which uses the bottom
electrode of the second capacitor as a gate; and an active
layer, which is arranged below the first conductive layer and
includes an active pattern of the first TFT and an active
pattern of the second TFT.

The OLED display further includes a third pixel including
a third capacitor; and a third pixel including a fourth
capacitor, wherein the second conductive layer includes a
top electrode of the third capacitor and a top electrode of the
fourth capacitor, the top electrode of the third capacitor is
integrated with the top electrode of the first capacitor, and
the top electrode of the fourth capacitor is integrated with the
top electrode of the second capacitor.

Another aspect is an organic light-emitting diode (OLED)
display that includes a first pixel including a first capacitor
having a first bottom electrode and a first top electrode; a
second pixel including a second capacitor having a second
bottom electrode and a second top electrode; a first conduc-
tive layer, which includes the first bottom electrode, the
second bottom electrode, and a connection node intercon-
necting the first top electrode and the second top electrode;
and a second conductive layer, which is arranged on the first
conductive layer and includes the first top electrode, the
second top electrode, and a power line for supplying power
voltages to the first pixel and the second pixel.

The OLED display further includes a third conductive
layer, which is arranged on the second conductive layer and
includes a first pixel electrode of the first pixel and a second
pixel electrode of the second pixel.

The first conductive layer includes a scan line connected
to the first pixel and the second pixel.

The second conductive layer includes a first data line
connected to the first pixel and a second data line connected
to the second pixel.

The connection node is arranged across a portion below
the first and second data lines.

The connection node is formed to be apart from the first
and second bottom electrodes.

The first capacitor and the second capacitor are adjacent
to each other in a row-wise direction, and the power line is
integrated with the top electrode of the first capacitor or the
top electrode of the second capacitor.

The OLED display further includes an organic insulation
layer between the second conductive layer and the third
conductive layer, wherein the first and second top electrodes
include contact plugs, which penetrate through the organic
insulation layer and are connected to the connection node.

The OLED display further includes a first thin-film tran-
sistor (TFT), which uses the bottom electrode of the first
capacitor as a gate; a second TFT, which uses the bottom
electrode of the second capacitor as a gate; and an active
layer, which is arranged below the first conductive layer and
includes an active pattern of the first TFT and an active
pattern of the second TFT.
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The OLED display further includes a third pixel including
a third capacitor; and a third pixel including a fourth
capacitor, wherein the second conductive layer includes a
top electrode of the third capacitor and a top electrode of the
fourth capacitor, the top electrode of the third capacitor is
integrated with the top electrode of the first capacitor, and
the top electrode of the fourth capacitor is integrated with the
top electrode of the second capacitor.

Another aspect is an organic light-emitting diode (OLED)
display, the OLED display comprising: first and second
pixels respectively including first and second capacitors,
wherein each of the first and second capacitors includes top
and bottom electrodes, and wherein the first and second
pixels respectively include first and second pixel electrodes;
a substrate; a first conductive layer formed over the substrate
and including the bottom electrodes of the first and second
capacitors; a second conductive layer formed over the first
conductive layer and including the top electrodes of the first
and second capacitors; and a third conductive layer formed
over the second conductive layer and including the first and
second pixel electrodes, and a connection node electrically
connecting the first capacitor to the second capacitor.

In the above OLED display, the first conductive layer
comprises a scan line electrically connected to the first and
second pixels.

In the above OLED display, the second conductive layer
comprises 1) a first data line electrically connected to the first
pixel and ii) a second data line electrically connected to the
second pixel.

In the above OLED display, the connection node is
formed over the first and second data lines.

In the above OLED display, the second conductive layer
comprises a first power line and a second power line
configured to supply power voltages, wherein the first power
line is integrally formed with the top electrode of the first
capacitor, and wherein the second power line is integrally
formed with the top electrode of the second capacitor.

In the above OLED display, the first and second capaci-
tors are adjacent to each other.

The above OLED display further comprises an organic
insulation layer formed between the second and third con-
ductive layers, wherein the connection node comprises a
plurality of contact plugs penetrating through the organic
insulation layer and electrically connected to the first and
second capacitors.

In the above OLED display, the connection node is
formed of at least one of ITO, 1Z0, ZnO, and In,0O;.

The above OLED display further comprises: a first thin-
film transistor (TFT) including the bottom electrode of the
first capacitor configured to function as a gate electrode; a
second TFT including the bottom electrode of the second
capacitor configured to function as a gate electrode, wherein
each of the first and second TFTs includes an active pattern;
and an active layer formed below the first conductive layer
and including the active patterns of the first and second
TFTs.

The above OLED display further comprises: third and
fourth pixels respectively comprising third and fourth
capacitors, wherein each of the third and fourth capacitors
includes a top electrode, wherein the second conductive
layer further includes the top electrodes of the third and
fourth capacitors, wherein the top electrode of the third
capacitor is integrally formed with the top electrode of the
first capacitor, and wherein the top electrode of the fourth
capacitor is integrally formed with the top electrode of the
second capacitor.
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Another aspect is an organic light-emitting diode (OLED)
display comprising: a first pixel comprising a first capacitor
including a first bottom electrode and a first top electrode; a
second pixel comprising a second capacitor including a
second bottom electrode and a second top electrode; a first
conductive layer including the first and second bottom
electrodes and a connection node electrically connecting the
first top electrode to the second top electrode; and a second
conductive layer formed over the first conductive layer and
including the first and second top electrodes and a power line
configured to supply power voltages to the first and second
pixels.

The above OLED display further comprises a third con-
ductive layer formed over the second conductive layer,
wherein the first and second pixels respectively include first
and second pixel electrodes, and wherein the third conduc-
tive layer includes the first and second pixel electrodes.

In the above OLED display, the first conductive layer
comprises a scan line electrically connected to the first and
second pixels.

In the above OLED display, the second conductive layer
comprises 1) a first data line electrically connected to the first
pixel and ii) a second data line electrically connected to the
second pixel.

In the above OLED display, the connection node is
formed below the first and second data lines.

In the above OLED display, the connection node is
formed apart from the first and second bottom electrodes.

In the above OLED display, the first and second capaci-
tors are adjacent to each other, wherein the power line is
integrally formed with the top electrode of the first capacitor
or the top electrode of the second capacitor.

The above OLED display further comprises an organic
insulation layer formed between the second and third con-
ductive layers, wherein the first and second top electrodes
comprise a plurality of contact plugs, and wherein the
contact plugs penetrate through the organic insulation layer
and are electrically connected to the connection node.

The above OLED display further comprises: a first thin-
film transistor (TFT) include the bottom electrode of the first
capacitor configured to function as a gate electrode; a second
TFT include the bottom electrode of the second capacitor
configured to function as a gate electrode, wherein each of
the first and second TFTs includes an active pattern; and an
active layer formed below the first conductive layer and
including the active patterns of the first and second TFTs.

The above OLED display further comprises: third and
fourth pixels respectively comprising third and fourth
capacitors, wherein each of the third and fourth capacitors
includes a top electrode, wherein the second conductive
layer further includes the top electrodes of the third and
fourth capacitors, wherein the top electrode of the third
capacitor is integrally formed with the top electrode of the
first capacitor, and wherein the top electrode of the fourth
capacitor is integrally formed with the top electrode of the
second capacitor.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic block diagram of a display device
according to embodiments.

FIG. 2 is a schematic plan view of two adjacent pixels of
a display device according to an embodiment.

FIG. 3 is a sectional view obtained along a line I-I' of FIG.
2.

FIG. 4 is a schematic plan view of two adjacent pixels of
a display device according to another embodiment.
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FIG. 5 is a sectional view obtained along a line TI-1I' of
FIG. 4.

FIG. 6 is an example equivalent circuit diagram of a pixel
of the display device of FIG. 1.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

As the described technology allows for various changes
and numerous embodiments, particular embodiments will be
illustrated in the drawings and described in detail in the
written description. However, this is not intended to limit the
described technology to particular modes of practice, and it
is to be appreciated that all changes, equivalents, and
substitutes that do not depart from the spirit and technical
scope of the described technology are encompassed in the
described technology. In the description of the described
technology, certain detailed explanations of the related art
are omitted when it is deemed that they can unnecessarily
obscure the essence of the described technology.

While such terms as “first,” “second,” etc., can be used to
describe various components, such components must not be
limited to the above terms. The above terms are used only to
distinguish one component from another.

It will be understood that when a layer, region, or com-
ponent is referred to as being “formed on” another layer,
region, or component, it can be directly or indirectly formed
on the other layer, region, or component. That is, for
example, intervening layers, regions, or components can be
present.

Reference will now be made in detail to exemplary
embodiments, examples of which are illustrated in the
accompanying drawings, wherein like reference numerals
refer to like elements throughout. In this regard, the present
exemplary embodiments can have different forms and
should not be construed as being limited to the descriptions
set forth herein. Accordingly, the exemplary embodiments
are merely described below, by referring to the figures, to
explain aspects of the present description. As used herein,
the term “and/or” includes any and all combinations of one
or more of the associated listed items. Expressions such as
“at least one of,” when preceding a list of elements, modify
the entire list of elements and do not modify the individual
elements of the list. Sizes of elements in the drawings can be
exaggerated for convenience of explanation. In other words,
since sizes and thicknesses of components in the drawings
are arbitrarily illustrated for convenience of explanation, the
following embodiments are not limited thereto. In this
disclosure, the term “substantially” includes the meanings of
completely, almost completely or to any significant degree
under some applications and in accordance with those
skilled in the art. Moreover, “formed on” can also mean
“formed over.” The term “connected” can include an elec-
trical connection.

FIG. 1 is a schematic block diagram of a display device
100 according to embodiments. Depending on embodi-
ments, certain elements may be removed from or additional
elements may be added to the display device 100 illustrated
in FIG. 1. Furthermore, two or more elements may be
combined into a single element, or a single element may be
realized as multiple elements.

A display device 100 according to an embodiment
includes a display unit 10 including a plurality of pixels, a
scan driving unit or scan driver 20, a data driving unit or data
driver 30, and a control unit or controller 40. The scan
driving unit 20, the data driving unit 30, and the control unit
40 can be respectively formed on individual semiconductor
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chips or can be integrated on a single semiconductor chip.
Furthermore, the scan driving unit 20 can be formed on a
same substrate as the display unit 10.

The display unit 10 includes a plurality of pixels that are
respectively arranged at intersections among a plurality of
scan lines SLO through SLn, a plurality of data lines DL1
through DLm, and a plurality of emission control lines EU
through ELn and are arranged in a matrix-like shape.

Each pixel is connected to two scan lines from among the
scan lines SLO through SLn transmitted to the display unit
10. In FIG. 1, a pixel is connected to a scan line correspond-
ing to a corresponding pixel line and a scan line correspond-
ing to a previous pixel line. However, the described tech-
nology is not limited thereto.

Furthermore, each pixel is connected to one data line from
among the data lines DL1 through Dan and one emission
control line from among the emission control lines EL1
through ELn.

Furthermore, each pixel is connected to one initializing
voltage line from among a plurality of initializing voltage
lines VL supplying an initializing voltage and to a plurality
of power lines PL supplying a first power voltage ELVDD.

Two pixels adjacent to each other are substantially sym-
metrical in a row direction (a pixel line direction or a
horizontal direction) in which the scan lines SLO through
SLn extend. Two pixels adjacent to each other in a sym-
metrical structure shares an initializing voltage line VL
arranged in a row direction. Power lines PL arranged along
column lines corresponding to two pixels adjacent to each
other in a symmetrical structure are a designated distance
apart from each other, are parallel to each other, and face
each other, where two power lines PL. symmetrical along
column lines are connected to each other via a power line PL
arranged along a row line and form a mesh-like structure.

The scan driving unit 20 generates two corresponding
scan signals and transmits the two scan signals to respective
pixels via the scan lines SLO through SLn. For example, the
scan driving unit 20 transmits a first scan signal via a scan
line corresponding to a row line including respective pixels
and transmits a second scan signal via a scan ling corre-
sponding to a previous row line of the row line which
receives the first scan signal. For example, the scan driving
unit 20 transmits a first scan signal Sn via an n” scan line
SLn to a pixel arranged at an m” column line at an n* row
line and transmiits a second scan signal Sn-1 via an n-1”
scan line SLn-1 to the pixel. Furthermore, the scan driving
unit 20 generates a plurality of emission control signals EM1
through EMn and transmits the same to the respective pixels
via a plurality of emission control lines ELL1 through ELn.
Although scan signals and emission control signals are
generated by the same scan driving unit 20 according to the
present embodiment, the described technology is not limited
thereto. The display device 100 can further include an
emission control driving unit or emission control driver, and
emission control signals can be generated by the emission
control driving unit.

The data driving unit 30 transmits data signals D1 through
Dm to the respective pixels via a plurality of data lines DL.1
through DLm.

The control unit 40 converts a plurality of video signals R,
G, and B transmitted from outside into a plurality of video
data signals DR, DG, and DB and transmit the video data
signals DR, DG, and DB to the data driving unit 30.
Furthermore, the control unit 40 receives a vertical synchro-
nization signal Vsyne, a horizontal synchronization signal
Hsyne, and a clock signal MCLK. The control unit 40
generates control signals for controlling operations of the
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scan driving unit 20 and the data driving unit 30 and
respectively transmits the control signals to the scan driving
unit 20 and the data driving unit 30. For example, the control
unit 40 generates and transmits a scan driving control signal
SCS and an emission driving control signal ECS for con-
trolling the scan driving unit 20 and a data driving control
signal DCS for controlling the data driving unit 30.

A plurality of pixels emit light of designated or predeter-
mined brightness based on driving currents holed supplied to
organic light-emitting diode (OLED) according to the data
signals DO through Dm transmitted via the plurality of data
lines DL1 through DLna, respectively.

FIG. 2 is a schematic plan view of two adjacent pixels of
a display device according to an embodiment. FIG. 3 is a
sectional view obtained along a line I-I' of FIG. 2.

A first pixel X1 and a second pixel X2, which are two
adjacent pixels of the display device 100 according to an
embodiment, include pixel circuits including storage capaci-
tors Cst. Furthermore, the first pixel X1 and the second pixel
X2 include organic light-emitting diodes (OLED) that
receive driving voltages from the pixel circuits and emit
lights. Meanwhile, for convenience of explanation, FIGS. 2
and 3 show only layers from a substrate 50 to pixel elec-
trodes 301 and 302.

First, referring to FIG. 2, the first pixel X1 and the second
pixel X2 include a first scan line SL1 for transmitting a scan
signal to a switching thin-film transistor (TFT), an emission
control line EL2 for transmitting an emission control signal
to an emission control TFT, data lines DL1 through DI4 for
transmitting data signals, power lines PL1 and PL2 for
transmitting a power voltage ELVDD, and an initializing
voltage line VL for transmitting an initializing voltage Vint
for initializing a driving TFT, where the data lines DL1
through DL4, the power lines PL1 and PL2, and the initial-
izing voltage Vint intersect the first scan line SL1.

Here, the initializing voltage line VL, the first scan line
SL1, and the emission control line EL2 are formed substan-
tially in parallel to one another in a horizontal direction,
whereas the data lines DL1 through DL4 and the power lines
PL1 and PL2 are formed substantially in parallel to one
another in a vertical direction crossing the horizontal direc-
tion.

The first pixel X1 and the second pixel X2 share the
initializing voltage line VL, and the data lines DL1 through
DL4 and the power lines PL1 and PL2 are formed to be a
certain distance apart from each other. The lines DL1, DL2,
PL1 in the first pixel X1 and the lines DL3, DL4, PL2 in the
second pixel X2 face each other. The power lines PL1 and
PL2 facing each other form a mesh structure by being
interconnected by a connection node 303 extending in a
horizontal direction, thereby supplying power in horizontal
and vertical directions. Therefore, a wiring area for supply-
ing power can be further expanded, and thus a voltage drop
due to resistance of wirings can be reduced.

According to an embodiment, the first pixel X1 and the
second pixel X2, which are two pixels adjacent to each other,
are symmetrically formed by sharing the initializing voltage
line VL, where the initializing voltage line VL can be formed
on the same layer as the pixel electrodes 301 and 302.
Furthermore, the connection node 303 can be formed on the
same layer as the initializing voltage line VL and the pixel
electrodes 301 and 302.

Top electrodes of capacitors are formed at the bottom
layers of the pixel electrodes 301 and 302, where a top
electrode 201 of a first capacitor Cstl is formed at the first
pixel X1 and a top electrode 202 of a second capacitor Cst2
is formed on the second pixel X2.
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Meanwhile, according to an embodiment, a third elec-
trode and a fourth electrode are further formed at the left side
of the first pixel X1 and at the right side of the second pixel
X2, respectively. A top electrode of a third capacitor
included in the third pixel is integrated with the top electrode
201 of the first capacitor Cstl, whereas a top electrode of a
fourth capacitor included in the fourth pixel can be inte-
grated with the top electrode 202 of the second capacitor
Cst2. Here, the pixel electrode 301 arranged at the first pixel
X1 can be formed to cover the top electrode 201 of the first
capacitor Cstl and the top electrode of the third capacitor
integrated with the same, whereas the pixel electrode 302
arranged at the second pixel X2 can be formed to cover the
top electrode 202 of the second capacitor Cst2 and the top
electrode of the fourth capacitor integrated with the same.
Although the pixel electrodes 301 and 302 are shown in
diamond-like shapes, shapes of the pixel electrodes 301 and
302 are not limited thereto.

The data lines DL1 through DIL4 and the power lines PL1
and PL2 can be formed on the same layer as the top
electrodes 201 and 202 of the capacitors, where a first data
line DL.2 included in the first pixel X1 in a vertical direction
can be arranged at the right end of the first pixel X1, whereas
a second data line DL3 included in the second pixel X2 in
a vertical direction can be arranged at the left end of the
second pixel X2. Furthermore, a data line DL1 of the third
pixel can be arranged at the left end of the third pixel X3,
whereas a data line DL4 of the fourth pixel can be arranged
at the right end of the fourth pixel X4. Meanwhile, a first
power line PL1 included in the first pixel X1 in a vertical
direction can be integrated with the top electrode 201 of the
first capacitor Cstl included in the first pixel X1 and the
third capacitor included in the third pixel X3, whereas a
second power line PL.2 in the second pixel X2 in a vertical
direction can be integrated with the top electrode 202 of the
second capacitor Cst2 included in the second pixel X2 and
the fourth capacitor included in the fourth pixel X4. There-
fore, since no signal line interconnecting the power lines
PL1 and PL2 is arranged between the power lines PL1 and
PL2 respectively corresponding to the first pixel X1 and
third pixel at the left side and the second pixel X2 and the
fourth pixel at the right side, the connection node 303
formed on the same layer as the pixel electrodes 301 and 302
is formed to be connected to the top electrodes 201 and 202
respectively integrated with the power lines PL.1 and PL2,
thereby interconnecting the power lines PL1 and PL2
extending in vertical directions. A first power line PL1 and
a second power line PL2 extending in a vertical direction at
each column line form a mesh structure with the connection
node 303 extending in a horizontal direction, which inter-
connects two pixels adjacent to each other along a row line
(e.g., X1 and X2).

Bottom electrodes 101 and 102 of the respective capaci-
tors are formed at layers below the top electrodes 201 and
202 of the respective capacitors, where the bottom elec-
trodes 101 and 102 can be arranged to be apart from each
other. For example, the bottom electrode 101 is formed to
overlap the top electrode 201 and to be apart from a bottom
electrode of the third capacitor. In the same regard, the
bottom electrode 102 is formed to overlap the top electrode
202 and to be apart from a bottom electrode of the fourth
capacitor.

Furthermore, the first scan line SL1 and the emission
control line EL2 extending in a horizontal direction are
formed at a layer below the data lines DL1 through DL4 and
the power lines PL1 and PL2 extending in a vertical direc-
tion. Here, the first scan line SL1 and the emission control
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line EL2 can be formed on the same layer as the bottom
electrodes 101 and 102 of the capacitors. However, the
described technology is not limited thereto.

Hereinafter, the structure of a display device according to
an embodiment will be described in detail with reference to
FIGS. 2 and 3.

The first pixel X1 and the second pixel X2, which are two
pixels of the display device 100 according to an embodiment
adjacent to each other, include a plurality of TFTs. TFTs
include a driving TFT, a switching TFT, an emission control
TFT, etc. Although not shown, the structure of TFTs will
also be described below.

The substrate 50 can be an insulation substrate formed of
a transparent SiO,-based glass or a transparent plastic mate-
rial. The substrate 50 can be a conductive substrate formed
of a metal thin-film. The substrate 50 can be a flexible
substrate or a rigid substrate.

A buffer layer 51 for preventing dispersion of impurity
ions and permeation of moisture or the air and for providing
a flat surface can be formed on the substrate 50. The buffer
layer 51 can be formed of an inorganic insulation material,
such as a silicon oxide, a silicon nitride, a silicon oxynitride,
an aluminum oxide, an aluminum nitride, a titanium oxide,
or a titanium nitride. The buffer layer 51 can also be formed
of an organic insulation material, such as polyimide, poly-
ester, and acryl, or can be formed as a stack of the above-
stated materials or a stack of an organic insulation material
and an inorganic insulation material. The buffer layer 51 is
not an indispensable component and can be omitted accord-
ing to process conditions.

An active layer including respective active patterns 91
and 92 of the first pixel X1 and the second pixel X2 is
formed on the buffer layer 51. The active layer includes
respective active patterns of a plurality of TFTs, e.g., driving
TFT, a switching TFT, a compensating TFT, an initializing
TFT, an operation control TFT, and an emission control TFT.
For convenience of explanation, FIG. 3 shows the active
pattern 91 of a first TFT, which is a driving TFT of the first
pixel X1, and the active pattern 92 of a second TFT, which
is a driving TFT of the second pixel X2.

The active patterns 91 and 92 can be formed as amor-
phous silicon layers, poly-crystalline silicon layers, or oxide
semiconductor layers like G-1-Z-O layers [(In,0,),(Ga,
0,),(Zn0), layer| (where a, b, and c are real numbers
satisfying the conditions a=0, b=0, and ¢=0). The active
patterns 91 and 92 can be formed as a single pattern within
a single pixel or can be formed as two or more separated
patterns.

A plurality of TFTs of pixel circuits are formed along the
active patterns 91 and 92. An active pattern of each TFT
includes a channel region, which is not doped with an
impurity, and a source region and a drain region, which are
doped with impurities, at both sides of the channel region.
The impurities depend on types of TFTs and can be N-type
impurities or P-type impurities.

The active patterns 91 and 92 can be formed to be bent in
various shapes based on designs. Particularly, the active
patterns 91 and 92 of the first and second TFTs, which are
driving TFTs, can have shapes with a plurality of bent
portions, e.g., a zigzagged shape, a S-like shape, or a flipped
S-like shape. Therefore, a long channel region can be
formed, and thus driving range of a gate voltage can be
widened. Therefore, due to a wide driving range of a gate
voltage, a grayscale of light emitted by an OLED can be
controlled precisely by changing magnitude of a gate volt-
age, thereby increasing resolution and improving display
quality of an OLED display device.

10

15

25

30

35

40

45

50

55

60

65

10

A gate insulation layer 52 is formed on the substrate 50
having formed thereon the active patterns 91 and 92. The
gate insulation layer 52 can be formed of an oxide, a nitride,
an oxynitride, or a combination thereof.

A first conductive layer CL1 is formed on the gate
insulation layer 52. The first conductive layer CL1 includes
the first scan line SL1, the emission control line EL2, and the
bottom electrodes 101 and 102 of the capacitors Cstl and
Cst2 shown in FIG. 2, where the first conductive layer CL1
can be formed of a metal with low resistance, e.g., aluminum
(Al), copper (Cu), etc.

Particularly, the bottom electrodes 101 and 102 of the
capacitors Cstl and Cst2 function as gates of driving TFTs.
For example, the bottom electrode 101 of the first capacitor
Cstl included in the first pixel X1 functions as a gate of the
first TFT included in the first pixel X1, whereas the bottom
electrode 102 of the second capacitor Cst2 included in the
second pixel X2 functions as a gate of the second TFT
included in the second pixel X2. The bottom electrodes 101
and 102 of the capacitors Cst1 and Cst2 are separated from
the first scan line SL.1 and the emission control line EL2 and
overlap channel regions of active patterns of driving TFTs as
floating electrodes. The bottom electrodes 101 and 102 of
the capacitors Cstl and Cst2 can be separated from the
bottom electrodes of the capacitors of adjacent pixels and
formed to have rectangular shapes. In the same regard, the
first conductive layer CL1 can include gates of respective
TFTs other than a driving TFT.

An interlayer insulation layer 53 is formed on the first
conductive layer CL1 to cover the first scan line SL1, the
emission control line EL2, and the bottom electrodes 101
and 102 of the capacitors Cstl and Cst2, The interlayer
insulation layer 53 can function as a dielectric for the storage
capacitor Cst and can be formed of an organic insulation
material, an inorganic insulation material, or can be formed
as a multilayered structure in which an organic insulation
material and an inorganic insulation material are alternately
stacked.

A second conductive layer CL2 is formed on the inter-
layer insulation layer 53, where the second conductive layer
CL2 can include the data lines DL1 through DL4, the power
lines PL1 and P12, and the top electrodes 201 and 202 of the
capacitors Cst1 and Cst2 shown in FIG. 2. The top elec-
trodes 201 and 202 at least partially overlap the bottom
electrodes 101 and 102, which are gates of the driving TFTs,
thereby forming the storage capacitor Cstl and Cst2.

As shown in FIG. 2, the top electrodes 201 of the first
pixel X1 and a third pixel X3 formed at the left side of the
first pixel X1 are integrated with each other, and the top
electrode 201 is integrated with the first power line PL1
located at the boundary between the first pixel X1 and the
third pixel X3. In the same regard, the top electrodes 202 of
the second pixel X2 and a fourth pixel X4 formed at the right
side of the second pixel X2 are integrated with each other,
and the top electrode 202 is integrated with the second
power line PL2 located at the boundary between the second
pixel X2 and the fourth pixel X4. Therefore, when power
voltages are supplied to the respective pixels in a vertical
direction via the first power line PL.1 and the second power
line PL2, the power voltages can also be supplied in a
horizontal direction via the connection node 303 connected
to the top electrodes 201 and 202 respectively integrated
with the power lines PLL1 and PL2. Therefore, a mesh
structure including the power lines PL1 and PL2 can be
embodied, and thus a wiring area for supplying power can
be expanded. As a result, a voltage drop due to parasitic
resistance of wirings can be reduced
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For example, the top electrodes 201 of capacitors of the
two pixels X1 and X3, which are adjacent to each other and
share the first power line PL1, are integrated with each other,
whereas the top electrodes 201 and 202 of the capacitors of
the two pixels X1 and X2, which are adjacent to each other
and are arranged at both sides of two data lines DL.2 and
DL3, are formed apart from each other. Furthermore, the top
electrodes 201 and 202 of the capacitors of the two pixels X1
and X2 arranged at both sides of two data lines DI.2 and
DL3 are connected to each other via the connection node
303.

Meanwhile, since the bottom electrodes 101 and 102
function as gates of the driving TFTs of their respective
pixels, the bottom electrodes 101 and 102 are formed apart
from each other, unlike the top electrodes 201 and 202.

A planarizing layer 54 is formed on the second conductive
layer CL2 to at least partially cover the data lines DL1
through DL4, the power lines PL1 and PL2, and the top
electrodes 201 and 202 of the capacitors Cstl and Cst2. The
planarizing layer 54 can be formed of an organic insulation
layer, where the organic insulation layer can be formed of a
common general-purpose polymer, such as PMMA and PS,
a polymer derivative containing a phenol group, an acrylic
polymer, an imide-based polymer, an arylether-based poly-
mer, an amide-based polymer, a fluoric polymer, a p-xylene-
based polymer, a vinyl alcoholic polymer, or a combination
thereof. Furthermore, the planarizing layer 54 can be an
inorganic insulation layer formed of SiO,, SiN,, SiON,
ALO,, TiO,, Ta,05, HIO,, Zr0,, BST, or PZT. Further-
more, the planarizing layer 54 can be formed to have a
composite stacked structure including an inorganic insula-
tion layer and an inorganic insulation layer.

A third conductive layer CL3 is formed on the planarizing
layer 54, where the third conductive layer CL3 can include
the initializing voltage line VL, the pixel electrodes 301 and
302, and the connection node 303 shown in FIG. 2.

The connection node 303 include contact plugs 303P1 and
303P2 that penetrate through the planarizing layer 54 and
are respectively connected to the top electrode 201 of the
first capacitor Cstl included in the first pixel X1 and the top
electrode 202 of the second capacitor Cst2 included in the
second pixel X2. For example, the planarizing layer 54
includes contact holes partially exposing the top electrodes
201 and 202 of the capacitors Cst1 and Cst2, and the contact
plugs 303P1 and 303P2 of the connection node 303 are
formed to fill the contact holes. Therefore, a first end of the
connection node 303 partially overlaps the top electrode 201
of the first capacitor Cstl, whereas a second end of the
connection node 303 partially overlaps the top electrode 202
of the second capacitor Cst2. Therefore, the connection node
303 interconnects the top electrode 201 of the first capacitor
Cstl included in the first pixel X1 and the top electrode 202
of the second capacitor Cst2 included in the second pixel X2
to embody a mesh structure of the power voltage ELVDD.

Furthermore, the top electrode 202 of the second capaci-
tor Cst2 is formed across the first and second data lines DL2
and DL3 located between the top electrode 201 of the first
capacitor Cstl included in the first pixel X1 and the top
electrode 202 of the second capacitor Cst2 included in the
second pixel X2. Here, the first data line DL2 is connected
to the first pixel X1 and the second data line DL3 is
connected to the second pixel X2 and data signals are
transmitted to the respective pixels.

The connection node 303 can be formed of the same
material as the pixel electrodes 301 and 302. For example,
the connection node 303 can be formed of at least one of
ITO, 120, Zn0O, and In,0;.
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In a display device according to an embodiment, one pixel
electrode is arranged at each of the two pixels X1 and X3
adjacent to each other as shown in FIG. 2. In some embodi-
ments, the pixel electrode 301 arranged at the first pixel X1
is not electrically connected to the first pixel X1 and is
electrically connected to a TFT of a pixel arranged at a row
line different from that of the first pixel X1. In the same
regard, the pixel electrode 302 arranged at the second pixel
X2 can be electrically connected to a TFT of a pixel arranged
at a row line different from that of the second pixel X2.

The pixel electrodes 301 and 302 can have various shapes,
such as a diamond-like shape, a hexagonal shape, etc., where
the initializing voltage line VL. can have a partially bent
shape in correspondence to the shapes of the pixel electrodes
301 and 302. The initializing voltage line VL is formed to
extend in a horizontal direction along a row line.

If a display device is a top-emission type, the pixel
electrodes 301 and 302 can be arranged as reflective elec-
trodes, and a counter electrode (not shown) can be arranged
as a transparent electrode. In this case, the counter electrode
can include a semi-transmissive reflective film, which is a
thin-film formed of Ag, Mg, Al, Pt, Pd, Au. Ni, Nd, Ir, Cr,
Li, or Ca, or can contain a phototransmissive metal oxide,
such as ITO, IZO, and ZnO. If a display device is a
bottom-emission type, the counter electrode can be formed
to be reflective by depositing Ag, Mg, Al, Pt, Pd, Au, Ni, Nd,
Ir, Cr, Li, or Ca. If the pixel electrodes 301 and 302 are used
as anodes, the pixel electrodes 301 and 302 can include
layers formed of metal oxides with high work function
(absolute value), such as ITO, IZO, and ZnO. If the pixel
electrodes 301 and 302 are used as cathodes, the pixel
electrodes 301 and 302 can include highly conductive metals
with low work function (absolute value), such as Ag, Mg, Al,
Pt, Pd, Ay, Ni, Nd, Ir, Cr, Li, and Ca. If the pixel electrodes
301 and 302 are used as anodes, the counter electrode is used
as a cathode. If the pixel electrodes 301 and 302 are used as
cathodes, the counter electrode is used as an anode.

An intermediate layer (not shown) interposed between the
pixel electrodes 301 and 302 and the counter electrode can
be formed of an organic monomer or an organic polymer.
The intermediate layer can be formed by stacking an emis-
sive layer (EML) and one or more function layers including
a hole transport layer (HTL), a hole injection layer (HIL), an
electron transport layer (ETL), and an electron injection
layer (EIL). If organic materials of the intermediate layer
emit red light, green light, and blue light, the emissive layers
can be patterned into a red emissive layer, a green emissive
layer, and a blue emissive layer corresponding to a red
sub-pixel, a green sub-pixel, and a blue sub-pixel, respec-
tively. Meanwhile, if organic materials of the intermediate
layer emit white light, the emissive layer can have a mul-
tilayered structure for emitting a while light, in which a red
emissive layer, a green emissive layer, and a blue emissive
layer are stacked, or can have a single layer structure formed
of a red light-emitting material, a green light-emitting mate-
rial, and a blue light-emitting material. Alternatively, red,
green, and blue color filter layers can be further included to
display images of various colors.

Hereinafter, an display device according to another
embodiment will be described with reference to FIGS. 4 and
5. However, the embodiment shown in FIGS. 4 and 5 is
identical to the above-stated embodiment shown in FIGS. 2
and 3 except location of a connection node, and thus detailed
descriptions of the same components will be replaced with
the descriptions given above. Furthermore, except the con-
nection node, reference numerals used in FIGS. 4 and 5 are
identical to those used in FIGS. 2 and 3.
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FIG. 4 is a schematic plan view of two adjacent pixels of
a display device according to another embodiment. FIG. 5 is
a sectional view obtained along a line II-IF of FIG. 4.

Referring to FIGS. 4 and 5, a buffer layer 51 is formed on
a substrate 50, and an active layer including respective
active patterns 91 and 92 of the first pixel X1 and the second
pixel X2 is formed on the buffer layer 51. The active layer
includes respective active patterns of a plurality of TFTs. For
convenience of explanation, FIG. 5 shows the active pattern
91 of a first TFT, which is a driving TFT of the first pixel X1,
and the active pattern 92 of a second TFT, which is a driving
TFT of the second pixel X2.

A gate insulation layer 52 is formed on the substrate 50 on
which the active patterns 91 and 92 are formed.

A first conductive layer CL1 is formed on the gate
insulation layer 52, where the first conductive layer CL1
includes a first scan line SL1, an emission control line EL2,
the bottom electrodes 101 and 102 of capacitors Cstl and
Cst2, and a connection node 103 shown in FIG. 4. For
example, unlike the above-stated embodiment in which a
connection node is formed on the same layer as data lines
DL1 through DL4 and power lines PL1 and PL2, the
connection node 103 according to the present embodiment is
formed on the same layer as the first scan line SL1.

The bottom electrodes 101 and 102 of the capacitors Cstl
and Cst2 function as gates of driving TFTs, and thus the
bottom electrodes 101 and 102 of the capacitors Cstl and
Cst2 can be separated from adjacent pixels and formed in
rectangular shapes.

The connection node 103 is formed to be separated from
the bottom electrodes 101 and 102 on the first conductive
layer CL1 and is connected to top electrodes 201 and 202 via
contact plugs 203P1 and 203P2, thereby forming a mesh
structure of an power voltage ELVDD. Therefore, the con-
nection node 103 is formed across a portion below first and
second data lines DL.2 and DL3 located between the top
electrode 201 of the first capacitor Cst1 included in the first
pixel X1 and the top electrode 202 of the second capacitor
Cst2 included in the second pixel X2.

An interlayer insulation layer 53 is formed on the first
conductive layer CL1 to at least partially cover the first scan
line SL1, the emission control line EL2, the bottom elec-
trodes 101 and 102 of the capacitors Cst1 and Cst2, and the
connection node 103. The interlayer insulation layer 53
functions as a dielectric for the storage capacitor Cst.

A second conductive layer CL2 is formed on the inter-
layer insulation layer 53, where the second conductive layer
CL2 can include the data lines DL1 through DL4, the power
lines PL1 and PL.2, and the top electrodes 201 and 202 of the
capacitors Cstl and Cst2 shown in FIG. 4. The top elec-
trodes 201 and 202 overlap the bottom electrodes 101 and
102, which are gates of the above-stated driving TFTs,
thereby forming the storage capacitor Cstl and Cst2.

Meanwhile, the top electrodes 201 of capacitors of the
two pixels X1 and X3, which are adjacent to each other and
share the first power line PL1, are integrated with each other,
whereas the top electrodes 201 and 202 of the capacitors of
the two pixels X1 and X2, which are adjacent to each other
and are arranged at both sides of two data lines DI.2 and
DL3, are formed apart from each other. Furthermore, the top
electrodes 201 and 202 of the capacitors of the two pixels X1
and X2 arranged at both sides of two data lines DL.2 and
DL3 are connected to each other via the connection node
103.

The top electrode 201 of the first capacitor Cstl includes
a contact plug 203P1, which penetrates through the inter-
layer insulation layer 53 and is connected to one end of the
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connection node 103 adjacent to the first pixel X1. In the
same regard, the top electrode 202 of the second capacitor
Cst2 includes a contact plug 203P2, which penetrates
through the interlayer insulation layer 53 and is connected to
another end of the connection node 103 adjacent to the
second pixel X2. Therefore, the first end of the connection
node 103 partially overlaps the top electrode 201 of the first
capacitor Cstl, whereas the second end of the connection
node 103 partially overlaps the top electrode 202 of the
second capacitor Cst2. Therefore, the connection node 103
interconnects the top electrode 201 of the first capacitor Cstl
included in the first pixel X1 and the top electrode 202 of the
second capacitor Cst2 included in the second pixel X2 to
embody a mesh structure of the power voltage ELVDD.

A planarizing layer 54 is formed on the second conductive
layer CL2 to at least partially cover the data lines DLI1
through DL4, the power lines PL1 and PL2, and the top
electrodes 201 and 202 of the capacitors Cstl and Cst2. The
planarizing layer 54 can be formed of an organic insulation
material and/or an inorganic insulation material.

A first conductive layer CL1 is formed on the planarizing
layer 54, where the third conductive layer CL3 can include
the initializing voltage line VL and the pixel electrodes 301
and 302 shown in FIG. 4.

One pixel electrode is arranged at each of the two pixels
X1 and X3 adjacent to each other as shown in FIG. 2. In
some embodiments, the pixel electrode 301 arranged at the
first pixel X1 is not electrically connected to the first pixel
X1 and is electrically connected to a TFT of a pixel arranged
at a row line different from that of the first pixel X1. In the
same regard, the pixel electrode 302 arranged at the second
pixel X2 can be electrically connected to a TFT of a pixel
arranged at a row line different from that of the second pixel
X2.

The pixel electrodes 301 and 302 can have various shapes,
such as a diamond-like shape, a hexagonal shape, etc., where
the initializing voltage line VL. can have a partially bent
shape in correspondence to the shapes of the pixel electrodes
301 and 302. The initializing voltage line VL is formed to
extend in a horizontal direction along a row line.

Since a counter electrode and an intermediate layer are
identical to those in the above-stated embodiment, detailed
descriptions thereof will be omitted.

FIG. 6 is an example equivalent circuit diagram of a pixel
of the display device of FIG. 1.

As shown in FIG. 6, a pixel of a OLED display device
according to embodiments is connected to a plurality of
signal lines 12, 14, 16, 32, 34, and 42 and includes a pixel
circuit including a plurality of TFTs T1, T2, T3, T4, T5, and
T6 and a storage capacitor Cst. Furthermore, a pixel includes
an OLED, which receives a driving current via the pixel
circuit and emits a light.

The plurality of TFTs can include a driving TFT T1, a
switching TFT T2, a compensating TFT T3, an initializing
TFT T4, an operation control TFT T5, and an emission
control TFT T6.

The signal lines can include a first scan line 14 for
transmitting a first scan signal Sn, a second scan line 12 for
transmitting a second scan signal Sn-1 to the initializing
TFT T4, a emission control line 16 for transmitting an
emission control signal En to the operation control TFT T5
and the emission control TFT T6, a data line 32, which
intersects the first scan line 14 and transmits a data signal
Din, a driving voltage line 34, which transmits a power
voltage ELVDD and extends in parallel to the data line 32,
and an initializing voltage line 42 for transmitting an ini-
tializing voltage Vint for resetting the driving TFT T1.
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A gate electrode G1 of the driving TFT T1 is connected
to a first electrode Cstl of the storage capacitor Cst. A source
electrode S1 of the driving TFT T1 is connected to the
driving voltage line 34 via the operation control TFT T5. A
drain electrode D1 of the driving TFT T1 is electrically
connected to an anode of the OLED via the emission control
TFT T6. The driving TFT T1 receives a data signal Dm and
supplies a driving current Id to the OLED based on switch-
ing operation of the switching TFT T2.

A gate electrode G2 of the switching TFT T2 is connected
to the first scan line 14, and a source electrode S2 of the
switching TFT T2 is connected to the data line 32. A drain
electrode D2 of the switching TFT T2 is connected to the
source electrode S1 of the driving TFT T1 and is connected
to the driving voltage line 34 via the operation control TFT
T5. The switching TFT T2 is turned on by the first scan
signal Sn transmitted via the first scan line 14 and performs
a switching operation for transmitting the data signal Dm
transmitted to the data line 32 to the source electrode S1 of
the driving TFT T1.

A gate electrode G3 of the compensating TFT T3 is
connected to the first scan line 14. A source electrode S3 of
the compensating TFT T3 is connected to the drain electrode
D1 of the driving TFT T1 and is connected to an anode of
the OLED via the emission control TFT Té. A drain elec-
trode D3 of the compensating TFT T3 is connected to the
first electrode Cstl of the storage capacitor Cst, a drain
electrode D4 of the initializing TFT T4. and the gate
electrode G1 of the driving TFT T1 in common. The
compensating TFT T3 is turned on by the first scan signal Sn
transmitted via the first scan line 14 and diode-connects the
driving TFT T1 by connecting the gate electrode G1 and the
drain electrode D1 of the driving TFT T1 to each other.

A gate electrode G4 of the initializing TFT T4 is con-
nected to the second scan line 12, and a source electrode S4
of the initializing TFT T4 is connected to the initializing
voltage line 42. A drain electrode D4 of the initializing TFT
T4 is connected to the first electrode Cstl of the storage
capacitor Cst, the drain electrode D3 of the compensating
TFT T3, and the gate electrode G1 of the driving TFT T1 in
common. The initializing TFT T4 is turned on by the second
scan signal Sn-1 transmitted via the second scan line 12 and
performs an initializing operation for initializing voltage of
the gate electrode G1 of the driving TFT T1 by transmitting
the initializing voltage Vint to the gate electrode G1 of the
driving TFT T1.

A gate electrode G5 of the operation control TFT T5 is
connected to the emission control line 16, a source electrode
S5 of the operation control TFT T5 is connected to the
driving voltage line 34, and a drain electrode D5 of the
operation control TFT T5 is connected to the source elec-
trode S1 of the driving TFT T1 and the drain electrode D2
of the switching TFT T2 in common.

A gate electrode G6 of the emission control TFT T6 is
connected to the emission control line 16, and a source
electrode S6 of the emission control TFT T6 is connected to
the drain electrode D1 of the driving TFT T1 and the source
electrode S3 of the compensating TFT T3 in common. A
drain electrode D6 of the emission control TFT T6 is
connected to an anode of the OLED. The operation control
TFT T5 and the emission control TFT Té are substantially
simultaneously turned on by an emission control signal En
transmitted via the emission control line 16 and allows an
driving current Id to flow into the OLED.

A second electrode Cst2 of the storage capacitor Cst is
connected to the driving voltage line 34. The first electrode
Cstl of the storage capacitor Cst is connected to the gate
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electrode G1 of the driving TFT T1, the drain electrode D3
of the compensating TFT T3, and the drain electrode D4 of
the initializing TFT T4 in common.

A cathode of an OLED is connected to a common voltage
ELVSS. The OLED receives an driving current Id supplied
by the driving TFT T1 and emits lights, thereby displaying
an image.

Hereinafter, operations of a pixel of the OLED display
device shown in FIG. 6 will be described in detail.

First, for an initializing period, a low-level second scan
signal Sn~-1 is supplied via the second scan line 12. Next, the
initializing TFT T4 is turned on in response to the low-level
second scan signal Sn-1, an initializing voltage Vint is
transmitted to the gate electrode G1 of the driving TFT T1
from the initializing voltage line 42 via the initializing TFT
T4, and the driving TFT T1 is initialized by the initializing
voltage Vint.

Next, during a data programming period, a low-level first
scan signal Sn is supplied via the first scan line 14. Next, in
response to the low-level first scan signal Sn, the switching
TFT T2 and the compensating TFT T3 are turned on. Here,
the driving TFT T1 is diode-connected and forward biased
by the turned-on compensating TFT T3.

Next, a compensated voltage Dm-Vth, which is the data
signal Din supplied from the data line 32 less a threshold
voltage Vth of the driving TFT T1, is applied to the gate
electrode G1 of the driving TFT T1.

A power voltage ELVDD and the compensated voltage
Dm-Vth are applied to two opposite ends of the storage
capacitor Cst, respectively and charges corresponding to a
voltage difference between the two opposite ends ELVDD-
Din+Vth are stored in the storage capacitor Cst. Next, during
an emission period, a emission control signal En supplied
from the emission control line 16 is changed from high level
to low level. Next, the operation control TFT T5 and the
emission control TFT T6 are turned on by the low-level
emission control signal En during the emission period.

As the operation control TFT T5 and the emission control
TFT T6 are turned on, a driving current Id is generated based
on a voltage difference between a voltage of the gate
electrode G1 of the driving TFT T1 and the power voltage
ELVDD, and the driving current Id is supplied to an OLED
via the emission control TFT T6. During the emission
period, a gate-source voltage Vgs of the driving TFT T1 is
maintained at ‘ELVDD-Dm+Vth’ by the storage capacitor
Cst and, according to a current-voltage relationship of the
driving TFT T1, the driving current Id is proportional to the
square of a value obtained by subtracting a threshold voltage
Vth from a source-gate voltage, that is, (ELVDD-Dm)?.
Therefore, the driving current Id is determined regardless of
the threshold voltage Vth of the driving TFT T1.

The circuit diagram shown in FIG. 6 is an example and
can vary based on designs.

According to at least one of the disclosed embodiments,
an OLED display is can compensate for a drop of a power
voltage applied to respective pixels of a large display panel.

Furthermore, an OLED display according to an embodi-
ment can secures sufficient space between wirings, and thus
can stably embody a large high-resolution panel.

It should be understood that the exemplary embodiments
described therein should be considered in a descriptive sense
only and not for purposes of limitation. Descriptions of
features or aspects within each exemplary embodiment
should typically be considered as available for other similar
features or aspects in other exemplary embodiments.

While the inventive technology has been described with
reference to the figures, it will be understood by those of
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ordinary skill in the art that various changes in form and
details can be made therein without departing from the spirit
and scope as defined by the following claims.

What is claimed is:

1. An organic light-emitting diode (OLED) display, the
OLED display comprising:

first and second pixels respectively including first and
second capacitors, wherein each of the first and second
capacitors includes top and bottom electrodes, and
wherein the first and second pixels respectively include
first and second pixel electrodes;

a substrate;

a first conductive layer formed over the substrate and
including the bottom electrodes of the first and second
capacitors;

a second conductive layer formed over the first conduc-
tive layer and including the top electrodes of the first
and second capacitors; and

a third conductive layer formed over the second conduc-
tive layer and including the first and second pixel
electrodes, and a connection node extending from the
first pixel to the second pixel and interconnecting the
first capacitor of the first pixel and the second capacitor
of the second pixel, wherein the first and third conduc-
tive layers are not in direct physical contact with each
other.

2. The OLED display of claim 1, wherein the first
conductive layer comprises a scan line electrically con-
nected to the first and second pixels.

3. The OLED display of claim 1, wherein the second
conductive layer comprises 1) a first data line electrically
connected to the first pixel and ii) a second data line
electrically connected to the second pixel.

4. The OLED display of claim 3, wherein the connection
node is formed over the first and second data lines.

5. The OLED display of claim 1, wherein the second
conductive layer comprises a first power line and a second
power line configured to supply power voltages,

wherein the first power line is integrally formed with the
top electrode of the first capacitor, and

wherein the second power line is integrally formed with
the top electrode of the second capacitor.

6. The OLED display of claim 1, wherein the first and

second capacitors are adjacent to each other.

7. The OLED display of claim 1, further comprising an
organic insulation layer formed between the second and
third conductive layers,

wherein the connection node comprises a plurality of
contact plugs penetrating through the organic insula-
tion layer and electrically connected to the first and
second capacitors.

8. The OLED display of claim 1, wherein the connection
node is formed of at least one of ITO, IZO, ZnO, and In,0O;.
9. The OLED display of claim 1, further comprising:

a first thin-film transistor (TFT) including the bottom

electrode of the first capacitor configured to function as
a gate electrode;

a second TFT including the bottom electrode of the
second capacitor configured to function as a gate elec-
trode, wherein each of the first and second TFTs
includes an active pattern; and

an active layer formed below the first conductive layer
and including the active patterns of the first and second
TFTs.
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10. The OLED display of claim 1, further comprising:

third and fourth pixels respectively comprising third and
fourth capacitors, wherein each of the third and fourth
capacitors includes a top electrode,

wherein the second conductive layer further includes the
top electrodes of the third and fourth capacitors,

wherein the top electrode of the third capacitor is inte-
grally formed with the top electrode of the first capaci-
tor, and

wherein the top electrode of the fourth capacitor is
integrally formed with the top electrode of the second
capacitor.

11. An organic light-emitting diode (OLED) display com-

prising:

a first pixel comprising a first capacitor including a first
bottom electrode and a first top electrode;

a second pixel comprising a second capacitor including a
second bottom electrode and a second top electrode;

a first conductive layer including the first and second
bottom electrodes and a connection node extending
from the first pixel to the second pixel and intercon-
necting the first top electrode of the first pixel and the
second top electrode of the second pixel;

a second conductive layer formed over the first conduc-
tive layer and including the first and second top elec-
trodes and a power line configured to supply power
voltages to the first and second pixels; and

a third conductive layer formed over the second conduc-
tive layer, wherein the first and second pixels respec-
tively include first and second pixel electrodes, wherein
the third conductive layer includes the first and second
pixel electrodes, and wherein the first and third con-
ductive layers are not in direct physical contact with
each other.

12. The OLED display of claim 11, wherein the first
conductive layer comprises a scan line electrically con-
nected to the first and second pixels.

13. The OLED display of claim 11, wherein the second
conductive layer comprises i) a first data line electrically
connected to the first pixel and ii) a second data line
electrically connected to the second pixel.

14. The OLED display of claim 13, wherein the connec-
tion node is formed below the first and second data lines.

15. The OLED display of claim 11, wherein the connec-
tion node is formed apart from the first and second bottom
electrodes.

16. The OLED display of claim 11, wherein the first and
second capacitors are adjacent to each other, and

wherein the power line is integrally formed with the top
electrode of the first capacitor or the top electrode of the
second capacitor.

17. The OLED display of claim 11, further comprising an
organic insulation layer formed between the second and
third conductive layers,

wherein the first and second top electrodes comprise a
plurality of contact plugs, and wherein the contact
plugs penetrate through the organic insulation layer and
are electrically connected to the connection node.

18. The OLED display of claim 11, further comprising:

a first thin-film transistor (TFT) include the bottom elec-
trode of the first capacitor configured to function as a
gate electrode;

a second TFT include the bottom electrode of the second
capacitor configured to function as a gate electrode,
wherein each of the first and second TFTs includes an
active pattern; and
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an active layer formed below the first conductive layer
and including the active patterns of the first and second
TFTs.
19. The OLED display of claim 11, further comprising;
third and fourth pixels respectively comprising third and 5
fourth capacitors, wherein each of the third and fourth
capacitors includes a top electrode,
wherein the second conductive layer further includes the
top electrodes of the third and fourth capacitors,
wherein the top electrode of the third capacitor is inte- 10
grally formed with the top electrode of the first capaci-
tor, and
wherein the top electrode of the fourth capacitor is
integrally formed with the top electrode of the second
capacitor. 15
20. The OLED display of claim 1, wherein the top
electrodes of the first and second capacitors are not directly
connected to each other.
21. The OLED display of claim 1, wherein neither of the
top and bottom electrodes of the first capacitor is shared with 20
the second capacitor.
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