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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2015-0012485,
filed on Jan. 27, 2015, and entitled, “Organic Light Emitting
Display Device,” is incorporated by reference herein in its
entirety.

BACKGROUND

[0002] 1.Field

[0003] Oneormore embodiments described hereinrelate to
an organic light emitting display device.

[0004] 2. Description of the Related Art

[0005] An organic light emitting display device generates
images based on light emitted from a plurality of pixels. The
light emitted from each pixel is generated by an organic light
emitting diode. The wavelength of light from the diode may
be based on the type of organic material in a light-emitting
layer. The type of organic material may differ, for example,
based on the color of light to be emitted. The brightness or
intensity of light is based on current controlled by a driving
transistor. As the resolution of the display increases, the driv-
ing time of the organic light emitting diodes may decrease.

SUMMARY

[0006] In accordance with one or more embodiments, an
organic light emitting display device includes a plurality of
pixel columns on a substrate, the pixel columns including a
plurality of pixels repeatedly arranged in a first direction, the
pixel columns being repeatedly arranged along a second
direction, the first direction and the second direction being
substantially parallel to a top surface of the substrate and
substantially perpendicular to each other; a first data wiring
extending in the first direction, the first data wiring connected
to the pixels in an even row; a second data wiring extending in
the first direction, the second data wiring connected to the
pixels in an odd row:; and a first power supply wiring extend-
ing in the first direction between the first data wiring and the
second data wiring.

[0007] Each of the pixels may include an active pattern
including afirst region, a second region, and a third region on
the substrate; a first gate electrode partially overlapping the
active patter, a first transistor including the first gate elec-
trode, the first region, and the second region; and a second
gate electrode partially overlapping the active pattern, a sec-
ond transistor including the second gate electrode, the second
region, and the third region, the first transistor to generate a
driving current to be supplied to an organic light emitting
diode.

[0008] The active pattern may include a fourth region, a
fifth region, a sixth region, and a seventh region, and a third
transistor includes the second gate electrode, the first region,
and the seventh region. The first data wiring may be con-
nected to the fourth region of the active pattern corresponding
to the pixels in the even row, and the second data wiring may
be connected to the fourth region of the active pattern corre-
sponding to the pixels in the odd row.

[0009] Each of the pixels may include a second gate elec-
trode overlapping the active pattern, a third transistor includ-
ing the second gate electrode, the first region, and the fourth
region, and a fourth transistor includes the second gate elec-
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trode, the second region, and the fifth region; a third gate
electrode partially overlapping the active pattern, the second
transistor including fourth third gate electrode, the fifth
region, and the sixth region; and a fifth gate electrode partially
overlapping the active pattern, the third transistor including
the fifth gate electrode, the sixth region, and the third region.
[0010] The active pattern and the first to fifth gate elec-
trodes corresponding to the pixels in the even row may be
symmetrical with the active pattern and the first to fifth gate
electrodes of the pixels in the odd row with respect to an axis
extending in the first direction. The active pattern and the first
to fifth gate electrodes corresponding to the pixels in the even
row may be symmetrical with the active pattern and the first to
fifth gate electrodes corresponding to the pixels in the odd
row with respect to an axis extending in the second direction.
[0011] A portion of the active pattern corresponding to the
pixels in the even row which overlap the first gate electrode
may have substantially a same shape as a portion of the active
pattern corresponding to the pixels in the odd row which
overlaps the first gate electrode and a remaining portion ofthe
active pattern corresponding to the pixels in the even row and
the firth to fifth electrodes may be symmetrical with a remain-
ing portion of the active pattern corresponding to the pixels in
the odd row and the first to fifth electrodes with respect to an
axis extending in the first direction.

[0012] The device may further include as claimed in claim
2, a plurality of pixel electrodes, each of the pixel electrodes
connected to the third region of the active pattern; an organic
light emitting layer on each of the pixel electrodes; and a
common electrode on the organic light emitting layer,
wherein a light emitting diode includes one of the pixel elec-
trodes, the organic light emitting layer, and the common
electrode. The pixel electrodes may be arranged along the first
direction and the second direction and are staggered relative
to each other.

[0013] The pixel electrodes may include a first pixel elec-
trode connected to one of the pixels in the odd row of an even
pixel column, the first pixel electrode in a first light emitting
diode emitting a first color; a second pixel electrode con-
nected to one of the pixels in the even row of the even pixel
column, the second pixel electrode in a second light emitting
diode emitting a second color; a third pixel electrode con-
nected to one of the pixels in the odd row of an odd pixel
column, the third pixel electrode in a third light emitting
diode emitting a third color; and a fourth pixel electrode
connected to one of the pixels in the even row ofthe odd pixel
column, the fourth pixel electrode in a fourth light emitting
diode emitting a third color.

[0014] The pixel electrodes may include a first pixel elec-
trode connected to one of the pixels in the even row of an even
pixel column, the first pixel electrode in a first light emitting
diode emitting a first color; a second pixel electrode con-
nected to one of the pixels in the even row of an odd pixel
column, the second pixel electrode in a second light emitting
diode emitting a second color; a third pixel electrode con-
nected to one of the pixels in the odd row of the even pixel
column, the third pixel electrode in a third light emitting
diode emitting a third color; and a fourth pixel electrode
connected to one of the pixels in the odd row of the odd pixel
column, the fourth pixel electrode in a fourth light emitting
diode emitting a third color. The first color may be red, the
second color may be blue, and the third color may be green.
[0015] The pixel electrodes may have a substantially dia-
mond shape including sides extending in the first direction
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and the second direction. The device may include a connect-
ing portion integral with the pixel electrodes. The first power
supply wiring may be supplied with an internal voltage, the
first data wiring may be supplied with an even data signal, and
the second data wiring may be supplied with an odd data
signal. The first data wiring and the second data wiring may
be connected to a demultiplexer.

[0016] The even data signal and the odd data signal may be
separated in time. A driving time of one of the pixels in the
odd row partially may overlap a driving time of an adjacent
one of the pixels in the even row. A channel of the first
transistor in one of the pixels of the even row and a channel of
the first transistor in one of the pixels of the odd row may have
substantially a same planar shape.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Features will becomeapparent to those of skill in the
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0018] FIG. 1 illustrates an embodiment of'an organic light
emitting display device;

[0019] FIG. 2 illustrates an embodiment of pixels and data
wiring of the display;

[0020] FIG. 3 illustrates an example of control signals for
the pixels;

[0021] FIGS. 4 to 8 illustrate examples of layouts of pixels;
[0022] FIG.9illustrates a cross-sectional view of a transis-
tor in FIG. 8;

[0023] FIGS. 10 to 14 illustrate additional examples of

layouts of pixels;
[0024] FIGS. 15 to 17 illustrate additional examples of
layouts of pixels; and

[0025] FIG. 18 illustrates another example of a layout of
pixels.

DETAILED DESCRIPTION
[0026] Example embodiments are described more fully

hereinafter with reference to the accompanying drawings;
however, they may be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.
The embodiments may be combined to form additional
embodiments. Like reference numerals refer to like elements
throughout.

[0027] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numerals refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0028] FIG. 1 illustrates an embodiment of pixels of an
organic light emitting display device. Referring to FIG. 1, the
pixels include a pixel (N) in an even-numbered row (even
row) in a first direction and a pixel (N+1) in an odd-numbered
row (odd row). Each of the pixels (N, N+1) includes organic
light emitting diode (OLED), a first transistor (TR1), asecond
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transistor (TR2), a third transistor (TR3), a storage capacitor
(CST), aforth transistor (TR4), a fifth transistor (TR5), a sixth
transistor (TR6) and a seventh transistor (TR7). According to
some example embodiments, each of the pixels (N, N+1) may
further include cell capacitor (CEL) formed by a parasitic
capacitor.

[0029] The organic light emitting diode emits light based
on a driving current (ID). The organic light emitting diode
includes a first electrode and a second electrode. The second
electrode may be supplied with a second power supply volt-
age (ELVSS). The first electrode may be an anode and the
second electrode may be cathode, or vice versa.

[0030] The first transistor (TR1) includes a gate electrode,
a first electrode, and a second electrode. The first electrode
may be a source electrode and the second electrode may be
drain electrode, or vice versa. The first transistor generates
driving current (ID).

[0031] Thefirsttransistor (TR1) may operate in a saturation
region. In this case, the first transistor (TR1) generates the
driving current (ID) based on a voltage difference between the
gate electrode and the source electrode. A gradation (e.g,,
grayscale) of light may be expressed based on the magnitude
of the driving current (ID) supplied to the organic light emit-
ting diode.

[0032] In another embodiment, the first transistor (TR1)
may operate in a linear region. In this case, gradation of light
may be expressed based on a sum of a time in which a driving
current is supplied to the organic light emitting diode in one
frame.

[0033] The second transistor (TR2) includes a gate elec-
trode, a first electrode, and a second electrode. The gate
electrode may be supplied with a scan signal (SW) of a
current stage. The first electrode may be supplied an odd-
numbered data signal (DATA_EVEN). For the second tran-
sistor (TR2), the second electrode may be connected to the
first electrode of the first transistor (TR1). The first electrode
may be a source electrode and the second electrode may be a
drain electrode, or vice versa.

[0034] The second transistor (TR2) supplies the odd-num-
bered data signal (DATA_EVEN) to the first electrode of the
first transistor (TR1) in active period of the scan signal (SW)
of a current stage. In this case, the second transistor (TR2)
may be operating in a linear region.

[0035] The third transistor (TR3) includes a gate electrode,
a first electrode, and a second electrode. The gate electrode
may be supplied with a scan signal (SW) of a current stage.
The first electrode may be connected to the second electrode
of the first transistor (TR1). For the third transistor (TR3), the
second electrode may be connected to the gate electrode of
the first transistor (TR1). The first electrode may be a source
electrode and the second electrode may be a drain electrode,
or vice versa.

[0036] The third transistor (TR3) connects the gate elec-
trode of'the first transistor (TR1) with the second electrode of
the first transistor (TR1) in an active period of the scan signal
(SW)ofa current stage. In this case, the third transistor (TR3)
may operate in a linear region. For example, the third transis-
tor (TR3) may connect the first transistor (TR1) with the
diode in an active period of the scan signal (SW) of a current
stage. Since the first transistor (TR1) is connected to the
diode, a voltage difference may occur between the first elec-
trode of'the first transistor (TR1) and the gate electrode of the
first transistor (TR1) in an amount that corresponds to the
threshold voltage of the first transistor (TR1). Therefore, a
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summed voltage, a voltage of an even-numbered data signal
(DATA_EVEN) supplied to the first electrode of the first
transistor (TR1) in an active area of the scan signal (GW) of
a current stage and the voltage difference (e.g., the threshold
voltage), may be supplied to the gate electrode of the first
transistor (TR1). In other words, in one embodiment, the
even-numbered data signal (DATA_EVEN) may be compen-
sated as much as the threshold voltage of the first transistor
(TR1), and the compensated even-numbered data signal
(DATA_EVEN) may be supplied to the gate electrode of the
first transistor (TR1). As the threshold voltage compensation
may be performed, it will be clear that a driving current is
uneven by a threshold voltage deviation of'the first transistor.
[0037] The storage capacitor (CST) may be connected
between the first power supply voltage (ELVDD) and the gate
electrode of the first transistor (TR1). The storage capacitor
(CST) may maintain a voltage level of the gate electrode of
the first transistor (TR1) in an inactive period of the scan
signal (SW) of a current stage. The inactive period of the scan
signal (SW) of a current stage may include an active period of
a light emitting signal (EM), and a driving current generated
by the transistor in an active period of a light emitting signal
(EM) may be supplied to the organic light emitting diode.
Therefore, the driving current (ID) generated by the first
transistor based on the voltage level maintained by the storage
capacitor (CST) may be supplied to the organic light emitting
diode.

[0038] The fourth transistor (TR4) includes a gate elec-
trode, a first electrode, and a second electrode. The gate
electrode may be supplied a gate initial signal (GI). The first
electrode may be supplied an internal voltage (VINT). The
second electrode may be connected to the gate electrode of
the first transistor (TR1). For the fourth transistor (TR4), the
first electrode may be a source electrode and the second
electrode may be a drain electrode, or vice versa.

[0039] The fourth transistor (TR4) may supply the internal
voltage (VINT) to the gate electrode of the first transistor
(TR1) in an active period of the gate initial signal (GI). In this
case, the fourth transistor (TR4) may be operating in a linear
region. For example, the fourth transistor (TR4) may initial-
ize the gate electrode of the first transistor (TR1) to the inter-
nal voltage (VINT) during the active period of the gate initial
signal (GI). Therefore, the gate initial signal (GI) may per-
form as a data initial signal.

[0040] Insome example embodiment, a voltage level of the
internal voltage (VINT) may be sufficiently lower than a
voltage level of an even-numbered data signal (DATA_E-
VEN) maintained by the storage capacitor (CST) in previous
frame. The internal voltage (VINT) may be supplied to the
gate electrode of the first transistor (TR1) as PMOS (P-chan-
nel Metal Oxide Semiconductor) transistor. In some example
embodiment, the internal voltage level (VINT) may be suffi-
ciently higher than a voltage level of an even-numbered data
signal (DATA_EVEN) maintained by the storage capacitor
(CST) in previous frame. The internal voltage (VINT) may be
supplied to the gate electrode of the first transistor (TR1) as
NMOS (N-channel Metal Oxide Semiconductor) transistor.
[0041] According to one embodiment, the gate initial sig-
nal (GI) may correspond to a signal substantially equal to the
scan signal (GW) of a current stage activated in one previous
stage. For example, the gate initial signal (GI) supplied to a
pixel in a m-th row (m is an integer of 2 or more) may be
substantially equal to a scan signal (SW) of a current stage
supplied to a pixel in an (m-1)-th row. That is, as an activated
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scan signal (GW) of a current stage may be supplied to the
pixel in the (m-1)-th row, an activated gate initial signal (GI)
may be supplied to the pixel in the m-th row. Therefore, an
even-numbered data signal (DATA_EVEN) may be supplied
to the pixel in (m-1)-th row, and at the same time the gate
electrode of the first transistor in the pixel in the m-th row may
be initialized to the internal voltage (VINT).

[0042] The fifth transistor (TR5) includes a gate electrode,
a first electrode, and a second electrode. The gate electrode
may be supplied a gate initial signal (GI). The first electrode
may be supplied the first power supply voltage (ELVDD). The
second electrode may be connected to the first electrode of the
first transistor (TR1). For the fifth transistor (TRS), the first
electrode may be a source electrode and the second electrode
may be a drain electrode, or vice versa.

[0043] Thefifth transistor (TR5) may supply the first power
supply voltage (ELVDD) to the first electrode of the first
transistor (TR1) during an active period of a light emitting
signal (EM). In another embodiment, the fifth transistor
(TR5) may not supply the first power supply voltage
(ELVDD) during an inactive period of a light emitting signal
(EM). In this case, the fifth transistor (TR5) may operate in a
linearregion. As the fifth transistor (TR5) may supply the first
power supply voltage (ELVDD) to the first electrode of the
first transistor (TR1) during the active period of the light
emitting signal (EM), the first transistor (TR1) may generate
a driving current (ID). As the fifth transistor (TR5) may stop
the supply of the first power supply voltage (ELVDD), an
even-numbered data signal (DATA_EVEN) supplied to the
first electrode of the first transistor (TR1) may be supplied to
the gate electrode of the first transistor (TR1).

[0044] The sixth transistor (TR6) includes a gate electrode,
a first electrode, and a second electrode. The gate electrode
may be supplied a light emitting signal (EM). The first elec-
trode may be connected to the second electrode of the first
transistor (TR1). The second electrode may be connected to
the first electrode of an organic light emitting diode. For the
sixth transistor (TR6), the first electrode may be a source
electrode and the second electrode may be a drain electrode,
or vice versa.

[0045] The sixth transistor (TR6) supplies the driving cur-
rent (ID) generated by the first transistor (TR 1) to the organic
light emitting diode during the active period of the light
emitting signal (EM). In this case, the sixth transistor (TR6)
may operate in a linear region. That is, the sixth transistor
(TR6) may supply the driving current (ID) generated by the
first transistor (TR1) to the organic light emitting diode dur-
ing the active period of the light emitting signal (EM), and
thus the organic light emitting diode may emit light. As the
sixth transistor (TR6) may be electrically separating the first
transistor (TR1) and the organic light emitting diode during
an inactive period of the light emitting signal (EM), an even-
numbered data signal (DATA_EVEN)—an even-numbered
data signal compensated by a threshold voltage—supplied to
the second electrode of the first transistor (TR1) may be
supplied to the gate electrode of the first transistor (TR1).
[0046] The seventh transistor (TR7) includes a gate elec-
trode, a first electrode, and a second electrode. The gate
electrode may be supplied a gate initial signal (GI). The first
electrode may be supplied an internal voltage (VINT). The
second electrode may be connected to the firstelectrode of the
organic light emitting diode. For the seventh transistor (TR7),
the first electrode may be a source electrode and the second
electrode may be a drain electrode, or vice versa.
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[0047] The seventh transistor (TR7) may supply the inter-
nal voltage (VINT) to the organic light emitting diode during
the active period of the gate initial signal (GT). In this case, the
seventh transistor (TR7) may operate in a linear region. That
is, the seventh transistor (TR7) may initialize the first elec-
trode of the organic light emitting diode as the internal volt-
age (VINT) during the active period of the gate initial signal
(GD).

[0048] In another embodiment, the pixel (N+1) in the odd
row may have symmetrical structure in the pixel (N) in the
even row. For example, the organic light emitting diode, the
first transistor (TR1), the second transistor (TR2), the third
transistor (TR3), a storage capacitor (CST), the fourth tran-
sistor (TR4), the fifth transistor (TR5), the sixth transistor
(TR6), and the seventh transistor (TR7) in the pixel (N+1) in
the odd row may be connected in a manner similar as
described above. However, the first electrode of the second
transistor (TR2) may be supplied an odd-numbered data sig-
nal (DATA_ODD), and the second electrode may be con-
nected to the first electrode of the first transistor (IR1).
[0049] FIG. 2 illustrates an embodiment of a plurality of
data wirings (DATA_ODD1, DATA_ODD2, DATA_EVENI,
DATA_EVEN2) and pixels (1-1, 2-1, 3-1, 4-1, 1-2, 2-2, 3-2,
4-2). The pixels (1-1, 2-1,3-1,4-1, 1-2, 2-2, 3-2, 4-2) may be
arranged in a first direction and a second direction perpen-
dicular to the first direction. The pixels (1-1, 2-1, 3-1,4-1) are
arranged in a first pixel column in the first direction. The
pixels (1-2, 2-2, 3-2, 4-2) are arranged in a second pixel
column in the first direction. The pixel columns may be
arranged along the second direction. Each of the pixels may
include a plurality of transistors (TR1-TR7), an organic light
emitting diode, and one or more capacitors, as described, for
example, in FIG. 1.

[0050] The data wirings (DATA_ODDI1, DATA_ODD2,
DATA_EVEN1, DATA_EVEN2)extend in the first direction.
Two data wirings are arranged to correspond to one pixel
column. In some example embodiments, the first even-num-
bered data wiring (DATA_EVENT1) and the first odd-num-
bered data wiring (DATA_ODD1) may correspond to the first
pixel column including the pixels (1-1, 2-1, 3-1, 4-1) in the
first column, and the second even-numbered data wiring
(DATA_EVEN?2) and the second odd-numbered data wiring
(DATA_ODD2) may correspond to the second pixel column
including pixels (1-2, 2-2, 3-2, 4-2) in the second column.
[0051] Therefore, the first even-numbered data wirings
(DATA_EVENT1) may be connected to the pixels (2-1, 4-1) in
an even row for the first pixel column, and the first odd
numbered data wirings (DATA_ODD1) may be connected to
the pixels (1-1, 3-1) in an odd row for the first pixel column.
[0052] A signal generated from one signal source (S1) may
pass through a demultiplexer (DEMUX_EVEN, DEMUX_
ODD). As a result, the signal may be transferred to one or
more outputs, and the signal may be transported to data wir-
ings (DATA_ODD1,DATA_ODD2, DATA_EVEN1, DATA _
EVEN2).

[0053] FIG.3isatiming diagram illustrating an example of
control signals for the pixelsin an OLED. Referring to FIG. 3,
a data signal of a pixel (N) in an even-numbered column and
a data signal of a pixel (N+1) in an odd-numbered column
adjacent to the even-numbered column may be temporally
separated.

[0054] If one data wiring were disposed to correspond to
pixels in one column, an action to transport a data signal (data
writing) and an action to compensate as a threshold voltage

Jul. 28, 2016

(compensation threshold voltage) may have to be performed
in a given time. For example, in one pixel, after the action to
transport a data signal (data writing) and the action to com-
pensate as a threshold voltage (compensation threshold volt-
age) are completed, the same actions may be performed in a
next pixel. Thus, as the resolution of the display increases, the
time for performing these actions would decrease.

[0055] In accordance with one or more embodiments, two
data wiring may be disposed to correspond to pixels in one
column. Therefore, the data signal of a pixel in an odd-
numbered row and the data signal of a pixel in an even-
numbered row may be separated in time. As a result, the
action to transport a data signal (data writing) and the action
to compensate a threshold voltage (Vth compensation) may
be performed at mutually separated times. For example,
before an action to transporta data signal to a pixel in odd row
(data writing) and an action to compensate a threshold voltage
are completed, an action to transport a data signal to a pixel in
even row (data writing) and an action to compensate a thresh-
old voltage may be performed. Thus, the timing of the actions
may at least partially overlap. Thus, the time for carrying out
both the action to transport adata signal to each of pixels (data
writing) and the action to compensate a threshold voltage may
be increased, e.g., doubled.

[0056] FIGS. 4 to 8 illustrate embodiments of layouts of the
pixels. Referring to FIG. 4, one layout embodiment includes
a substrate, an active pattern 110, a gate insulation layer, first
gate electrodes 120 and 121, second gate electrodes 125 and
126, third gate electrodes 130 and 131, fourth gate electrodes
135, and 136 and fifth gate electrodes 140 and 141.

[0057] The substrate may include an insulative material,
e.g., glass, transparent plastic, transparent metal oxide, etc. At
least one of a buffer layer may be provided on the substrate.
The buffer layer may include, for example, silicon oxide,
silicon nitride, silicon oxynitride, etc.

[0058] The active pattern 110 is on the substrate and may
include, for example, silicon. For example, the active pattern
110 may include a semiconductor oxide which contains a
two-component compound (ABx), a three-component com-
pound (ABxCy), a four-component compound (ABxCyDz),
or the like, with indium, zine, gallium, tin, titanium, alumi-
num, hafnium (Hf), zirconium (Zr) and magnesium (Mg),
etc., used alone or in combination with each other.

[0059] The active pattern 110 may include first to seventh
areas (a, b, ¢, d, e, f, g) at a part in which the pixel disposed.
The first to seventh areas (a, b, ¢, d, e, {, g) may have an
impurity, and thus the first to seventh areas (a, b, ¢, d, e, f, g)
may have higher electrical conductivity than other areas of the
active pattern 110. The first to seventh areas (a, b, ¢, d, e, f, g)
may correspond, for example, to the source electrode or drain
electrode of the first to seventh transistors (TR1, TR2, TR3,
TR4, TR5, TR6, TR7).

[0060] Insome example embodiments, a part of the active
pattern 110 corresponding to a pixel (N) in an even-numbered
row may have a symmetrical shape with a part of active
pattern 110 corresponding to a pixel (N+1) in odd-numbered
row with respect to an axis extending in the first direction. For
example, the active pattern 110 of the pixel (N) in the even-
numbered row and an active pattern 110 of the pixel (N+1) in
the odd-numbered row may have symmetrical shape relative
to each other. Therefore, the first to seventh areas (a, b, ¢, d, e,
f. g) of the active pattern 110 corresponding to the pixel (N) in
an even-numbered row may be symmetrical to the first to
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seventh areas (a', b', ¢', d', €, f, g') of the active pattern 110
corresponding to the pixel (N+1) in an odd-numbered row.
[0061] A gate insulation layer may cover the active pattern
110 on the substrate. The gate insulation layer may include,
for example, a silicon compound and a metal oxide. In one
embodiment, the gate insulation layer may include one or
more of silicon oxide, silicon nitride, silicon oxynitride, alu-
minum oxide, tantalum oxide, hafnium oxide, zirconium
oxide, titanium oxide, etc. For example, the gate insulation
layer may have a multilayer structure including a silicon
oxide layer and silicon nitride.

[0062] First gate electrodes 120 and 121, second gate elec-
trodes 125 and 126, third gate electrodes 130 and 131, fourth
gate electrodes 135 and 136, and fifth gate electrodes 140 and
141 may be on the gate insulation layer. The first gate elec-
trodes 120 and 121, the second gate electrodes 125 and 126,
the third gate electrodes 130 and 131, the fourth gate elec-
trodes 135 and 136, and the fifth gate electrodes 140 and 141
may include a metal, alloy, metal nitride, conductive metal
oxide, transparent conductive material, etc. For example, the
gate electrodes 120, 121, 125, 126, 130. 131, 135, 136, 140,
and 141 may include aluminum (Al), silver (Ag), tungsten
(W), copper (Cu), nickel (Ni), chromium (Cr), molybdenum
(Mo), titanium (T1), platinum (Pt), tantalum (Ta), neodymium
(Nd), scandium (Sc), an alloy thereof, or conductive nitride.
In another embodiment, gate electrodes 120, 121, 125, 126,
130, 131, 135, 136, 140, and 141 may include a strontium
ruthenium oxide (SrRuxQy), zinc oxide (ZnOx), indium tin
oxide (ITO), tin oxide (SnOx), indium oxide (InOx), gallium
oxide (GaOx), indium zinc oxide (IZ0), etc.

[0063] In another embodiment, gate electrodes 120, 125,
130, 135, and 140 of a part corresponding to the pixel (N) in
an even-numbered row may have a symmetric shape with gate
electrodes 121,126, 131, 136, and 141 of an part correspond-
ing to the pixel (N+1) in an odd-numbered row.

[0064] A first gate electrode 120 may be in the first transis-
tor (TR1) with a first area (a) and a second area (b). The first
area (a) may be a source area and the second area (b) may be
a drain area, or vice versa. In one embodiment, an area under
the first gate electrode 120 for the active pattern 110 may not
have a dopant. Therefore, the first area (a) and the second area
(b) may operate as a conductor, and the area under the first
gate electrode 120 for the active pattern 110 may operate as a
channel of the first transistor (TR1). The first transistor (TR1)
may therefore generate a driving current (ID) to be supplied to
the organic light emitting diode (OLED) in FIG. 1, and the
organic light emitting diode emits light based on the driving
current (ID).

[0065] The second gate electrode 125 may be in the second
transistor (TR2) with a first area (a) and a third area (¢). The
first area (a) may be a source area and the third area (c) may
be a drain area, or vice versa. The second gate electrode 125
may be in a third transistor (TR3) with a second area (b) and
afourth area (d). The second area (b) may be a sourcearea and
the fourth area (d) may be a drain area, or vice versa.

[0066] In one embodiment, an area under the second gate
electrode 125 for the active pattern 110 may not have a
dopant. Therefore, the first area (a), the second area (b), the
third area (c), and fourth area (d) may operate as a conductor.
The areas under a second gate electrode 125 for the active
pattern 110 may operate as a channel of the second transistor
(TR2) and the third transistor (TR3), respectively. The second
transistor (TR2) may be supplied, for example, with a scan
signal (GW) of a current stage in FIG. 1.
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[0067] The third gate electrode 130 may be in the fourth
transistor (TR4) with a fourth area (d) and a fifth area (e). The
fourth area (d) may be a source area and the fifth area (e) may
be a drain area, or vice versa. In one embodiment, an area
under the third gate electrode 130 for the active pattern 110
may not have a dopant. Therefore, both the fourth area (d) and
the fifth area (e) may operate as a conductor. The areas under
the third gate electrode 130 for the active pattern 110 may
operate as a channel of the fourth transistor (TR4). The third
gate electrode 130 may be supplied, for example, with a gate
initial signal (GI) in FIG. 1.

[0068] The fourth gate electrode 135 may be in the fifth
transistor (TRS) with a first area (a) and a sixth area (f). The
first area (a) may be a source area and the sixth area (f) may be
adrain area, or vice versa. The fourth gate electrode 135 may
be in a sixth transistor (TR6) with a second area (b) and a
seventh area (g). The second area (b) may be a source area and
the seventh area (g) may be a drain area, or vice versa.
[0069] In one embodiment, an area under the fourth gate
electrode 135 for the active pattern 110 may not have a
dopant. Therefore, the first area (a), the second area (b), the
sixth area (f), and the seventh area (g) may operate as a
conductor. The areas under the fourth gate electrode 135 for
the active pattern 110 may operate as a channel of the fifth
transistor (TRS) and the sixth transistor (TR6), respectively.
The fourth gate electrode 135 may be supplied, for example,
with a light emitting signal (EM) in FIG. 1.

[0070] The fifth gate electrode 140 may be in the seventh
transistor (TR7) with a fifth area (¢) and a seventh area (g).
The fifth area (e) may be asource area and the seventh area (g)
may be adrain area, or vice versa. In one embodiment, an area
under the fifth gate electrode 140 for the active pattern 110
may not have an impurity. Therefore, both the fifth area (¢)
and seventh area (g) may operate as a conductor. The areas
under the fifth gate electrode 140 for the active pattern 110
may operate as a channel of the seventh transistor (TR7). The
fifth gate electrode 140 may be supplied, for example, with a
gate initial signal (GI) in FIG. 1, and the fifth area (3) may be
supplied, for example, with an internal voltage (VINT) in
FIG. 1.

[0071] Referring to FIG. 5, another layout embodiment
includes a substrate, the active pattern 110, a gate insulation
layer, and the gate electrodes 120, 121, 125, 126, 130, 131,
135,136, 140, and 141. This embodiment may also include a
first insulating interlayer covering the gate electrodes 120,
121, 125, 126, 130, 131, 135, 136, 140, and 141, first con-
ductive patterns 150 and 151 on the first insulating interlayer,
second conductive patterns 155 and 156 on the first insulating
interlayer, and a second insulating interlayer covering the first
conductive patterns 150 and 151 and the second conductive
patterns 155 and 156.

[0072] The first insulating interlayer may cover first gate
electrodes 120 and 121, second gate electrodes 125 and 126,
third gate electrodes 130 and 131, fourth gate electrodes 135
and 136, and fifth gate electrodes 140 and 141. The first
insulating interlayer may be on the gate insulation layer. The
first insulating interlayer may include an organic material
such as silicon compound, or an inorganic insulative material
such as a transparent insulating resin. For example, the first
insulating interlayer may be formed of a silicon oxide, silicon
nitride, silicon oxynitride, etc. These may be used alone or in
combination.

[0073] The first conductive patterns 150 and 151 may over-
lap the first gate electrodes 120 and 121. Therefore, each of
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the first conductive patterns 150 and 151 may be in a storage
capacitor (CST) in FIG. 1 with the first gate electrodes 120
and 121. In another embodiment, each of the first conductive
patterns 150 and 151 may have a shape extending in the
second direction. The first conductive patterns 150 and 151
may be supplied, for example, with the first power supply
voltage (ELVDD) in FIG. 1.

[0074] The second conductive patterns 155 and 156 may
partially overlap a fifth area (e) of the active pattern 110. Each
of the second conductive patterns 155 and 156 may extend in
the second direction and may be disposed apart from each
other along the second direction. The second conductive pat-
terns 155, 156 may be supplied, for example, with the internal
voltage (VINT) in FIG. 1 and may supply the internal voltage
(VINT) to the fifth area (e) through a contact.

[0075] Referring to FIGS. 6 and 7, wirings 160, 161, 165,
and 170 and connecting patterns 175 and 176 may be dis-
posed on the second insulating interlayer. For convenience,
wirings 160, 161, 165, and 170, connecting patterns 175 and
176 and contacts 180, 181, 182, 183, 184, 185, 186, 190, 191,
192, 193, 194, 195, 196, and 197 are only shown in FIG. 6.

[0076] A first data wiring 160, a second data wiring 161, a
first power supply wiring 165, a second power supply wiring
170 and first connecting patterns 175 and 176 may include
metal, alloy, metal nitride, conductive metal oxide, a trans-
parent conductive material, etc. These may be used alone or in
combination.

[0077] The first data wiring 160 and the second data wiring
161 may extend in the first direction and may be separated
from each other along the second direction. The first data
wiring 160 and the second data wiring 161 may correspond to
pixels in one column. In one embodiment, the first data wiring
160 may be electrically connected to a third area (c; referring
to FIG. 4) of the active pattern 110 under a pixel (N) in
even-numbered column, through a fourth contact 183. In
another embodiment, the second data wiring 161 may be
connected to a third area (¢'; referring to FIG. 4) of an active
pattern 110 under a pixel (N+1) in odd-numbered column,
through an eleventh contact 183.

[0078] Inoneembodiment, the first data wiring 160 may be
supplied an even-numbered data signal (DATA_EVEN), and
the second data wiring 161 may be supplied an odd-numbered
data signal (DATA_ODD) in FIG. 1. Therefore, the pixel (N)
in even-numbered row and the pixel (N+1) in odd-numbered
row may be supplied mutually different signals.

[0079] A first power supply wiring 165 may extend in the
first direction and may be between the first data wiring 160
and the second data wiring 161. Therefore, the first data
wiring 160 and the second data wiring 161 may be apart from
each other along the second direction, and therefore it is
possible to prevent a coupling phenomenon.

[0080] The first power supply wiring 165 may be supplied
an internal voltage (VINT) in FIG. 1. The first power supply
wiring 165 may be connected to the second conductive pat-
tern 155 (referring to FIG. 5) apart in the second direction
through a first contact 180 and a third contact 183. The first
power supply wiring 165 may be connected to second con-
ductive patterns 156 (referring to FIG. 5) apart in the second
direction through a eighth contact 190 and a tenth contact
192. In another embodiment, the first power supply wiring
165 may be connected to fifth areas (e, e'; referring to FIG. 4)
of an active pattern 110 through a second contact 181 and a
ninth contact 191.
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[0081] A second power supply wiring 170 may extend in
the first direction and overlap a boundary of pixels. In one
embodiment, the second power supply wiring 170 may be
connected to a sixth area ({; referring to FIG. 4) of the active
pattern 110 through a sixteenth contact 197. As a result, the
second power supply wiring 170 may supply a first power
supply voltage (ELVDD) to a sixth area () of the active
pattern 110.

[0082] In another embodiment, first connecting patterns
175 and 176 may extend in the first direction and may be
electrically connected to the active pattern 110 through a fifth
contact 184 or a twelfth contact 194. The first connecting
patterns 175 and 176 may be electrically connected to first
gate electrodes 120 and 121 through a sixth contact 182 and a
thirteenth contact 195. As a result, the first connecting pat-
terns 175 and 176 may connect the gate electrodes 120 and
121 and fourth areas (d, d'; referring to FIG. 4) of the active
pattern 110.

[0083] Referring to FIG. 8, a third insulating interlayer
cover both wirings 160, 161, 165, and 170 and first connect-
ing patterns 175 and 176, and pixel electrodes 200G1, 200G2,
200R, and 200B are on the third insulating interlayer. In one
embodiment, the pixel electrodes 200G1, 200G2, 200R, and
200B may have a diamond shape including sides extending
the first direction and the second direction. The electrodes
200G1,200G2,200R, and 200B may have a different shape in
another embodiment.

[0084] In one embodiment, the pixel electrodes 200G,
200G2, 200R, and 200B may be arranged in pentile form. For
example, the pixel electrodes 200G1, 200G2, 200R, and
200B may be arranged along the first direction and the second
direction and may be staggered relative to each other. For
example, in a first column, a pixel electrode 200R of a red
pixel and a pixel electrode 200B of a blue pixel may alter-
nately repeat along the first direction. In a second column,
pixel electrodes 200G1 and 200G2 of a green pixel may
alternately repeat. The pixel electrodes 200G1, 200G2, 200R,
and 200B may be connected to a seventh area (g) of the active
pattern through an electrode contact 205.

[0085] FIG. 9 illustrates a cross-sectional view illustrating
an embodiment of the seventh transistor in FIG. 8. Referring
to FIG. 9, this embodiment includes the active pattern 110, a
gate insulating layer 118, a fifth gate electrode 140, a first
insulating interlayer 145, a second insulating interlayer 159,
a seventh contact 186, a ninth contact 191, a first power
supply wiring 165, a third insulating interlayer 198, an elec-
trode contact 205, a pixel electrode 200G1, an organic light
emitting layer 210, a pixel defined layer 215, and a common
electrode 220 on a substrate 100.

[0086] The pixel defined layer 215 may be on the third
insulating interlayer 198. For example, the pixel defined layer
215 may be on the third insulating interlayer 198 and a portion
of the pixel electrode 200G1. The pixel defined layer 215 may
have an opening on some part of the pixel electrode 200G1 on
the third insulating interlayer 198, and the organic light emit-
ting layer 210 may be disposed on the opening. The organic
light emitting layer 210 may be on the pixel electrode 200G1.
For example, the organic light emitting layer 210 may be on
the pixel electrode 200G1 exposed through the opening of the
pixel defined layer 215. The organic light emitting layer 210
may include a light emitting material which, for example,
may include an organic material. The organic material may
emit light of a wavelength that corresponds to red light, green
light, and/or blue light.
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[0087] The common electrode 220 may be on the pixel
defined layer 215 and the organic light emitting layer 210. In
one embodiment, the common electrode 220 may include a
transparent conductive material. For example, the common
electrode 220 may include indium a tin oxide, an indium zinc
oxide, a zinc oxide, a tin oxide, a gallium oxide, an indium
oxide, etc. In one embodiment, the common electrode 220
may be a cathode electrode, e.g., the common electrode 220
may be in an organic light emitting diode (OLED) in FIG. 1
and an organic light emitting layer and a pixel electrode
200G1 may correspond to the common electrode 220. In one
embodiment, the common electrode 220 may be an anode
electrode. The common electrode 220 may be supplied with a
second power supply voltage (ELVSS).

[0088] Thus, the embodiments in FIGS. 1 to 9 may include
a first data wiring 160 and a second data wiring 161 corre-
sponding to one pixel column at the same time. Since the first
data wiring 160 and the second data wiring 161 are apart each
other by a first power supply wiring 165, a coupling phenom-
enon between the first data wiring 160 and the second data
wiring 161 may be reduced or prevented.

[0089] FIGS. 10 to 14 illustrate top plan views of various
layout embodiments of pixels. Referring to FIG. 10, one
embodiment includes a substrate, the active pattern 110, a
gateinsulating layer, first gate electrodes 120 and 121, second
gate electrode 125 and 126, third gate electrode 130 and 131,
fourth gate electrode 135 and 136, and fifth gate electrode 140
and 141. The active pattern 110 and the gate electrodes 120,
121, 125, 126, 130, 131, 135, 136, 140, and 141 may be
similar to FIG. 4.

[0090] Inoneembodiment, a first insulating interlayer may
be on a gate insulating layer and may cover gate electrodes
120,121,125,126,130,131, 135,136, 140, and 141. The first
conductive patterns 150 and 151 and second conductive pat-
terns 155 and 156, which are described with reference to FIG.
5, may be on the first insulating interlayer, and a second
insulating interlayer may be disposed to cover those.

[0091] Referringto FIGS.11and 12, wirings 160,161, 165,
and 170, first connecting patterns 175 and 176, and second
connecting patterns 177 and 178 may be on the second insu-
lating interlayer. For convenience of description, contacts,
wirings 160, 161, 165, and 170, first connecting patterns 175
and 176, and second connecting patterns 177 and 178 may be
only shown in FIG. 6. The wirings 160, 161, 165, and 170 and
first connecting patterns 175 and 176 may be similar to those
in FIGS. 6 and 7.

[0092] Thesecond connecting patterns 177 and 178 may be
between a first data wiring 160 and a first power supply wiring
165, or between a second data wiring 161 and a first power
supply wiring 165. In one embodiment, second connecting
patterns 177 and 178 may partially overlap a seventh area (g,
¢'; referring to FIG. 10) of the active pattern 110. The second
connecting patterns 177 and 178 may be connected to a sev-
enth area (g, g'; referring to FIG. 10) of the active pattern 110
through a seventh contact 186.

[0093] Referring to FIGS. 13 and 14, additional embodi-
ments include wirings 160, 161, 165, and 170 (referring to
FIG. 12), a third insulating interlayer covering connecting
patterns 175, 176, 177, and 178 (referring to FIG. 12), and
pixel electrodes 201G1, 201G2, 201R, and 201B on the third
insulating interlayer. The pixel electrodes 201G1, 201G2,
201R, and 201B may include metal, alloy, metal nitride,
conductive metal oxide, a transparent conductive material,
etc. These may be used alone or combination.

Jul. 28, 2016

[0094] The pixel electrodes 201G1, 201G2, 201R, and
201B may have a diamond shape including sides extending in
the first direction and the second direction. The electrodes
201G1,201G2,201R, and 201B may have a different shape in
another embodiment.

[0095] In one embodiment, pixel electrodes 201G,
201G2,201R, and 201B may be arranged in pentile form. For
example, in a first column, a pixel electrode 201R of a red
pixel and a pixel electrode 201B of a blue pixel may be
alternately repeated in the first direction. In a second column,
an even-numbered pixel electrode 201G1 of a green pixel and
an odd-numbered pixel electrode 201G2 of a green pixel may
alternately repeat.

[0096] In one embodiment, some pixel electrodes 201G,
201G2, 201R, and 201B may be connected to connecting
portions 204R, 204G, and 2048 extending from the diamond
shape. One or more of the pixel electrodes 201G1, 201G2,
201R, and 201B and connecting portion 204R, 204G, and
204B may include the same material and/or the same thick-
ness. One or more of the pixel electrodes 201G1, 201G2,
201R, and 201B may be integral with connecting portions
204R, 204G, and 204B.

[0097] In one embodiment, one or more of the pixel elec-
trodes 201G1, 201G2, 201R, and 201B may be connected to
a seventh area (g, g'; referring to FIG. 10) through second
connecting patterns 177 and 178, connecting portion 204R,
204G, and 204B, and/or electrode contacts 205R, 205G, and
205B.

[0098] In one embodiment, pixel electrodes 201G1 and
201G2 of agreen pixel may be connected to a seventh area (g)
of the active pattern 110 in the pixel (N) of even-numbered
row. Pixel electrodes 201R and 201B of a red pixel and a blue
pixel may be connected to a seventh area (g') of the active
pattern 110 in the pixel (N+1) of odd-numbered row. For
example, a first pixel electrode 201R may be connected to a
corresponding a pixel in the odd row of even-numbered pixel
column, a second pixel electrode 201B may be connected to
acorresponding a pixel in the odd row of odd-numbered pixel
column, a third pixel electrode 201G1 may be connected to a
corresponding pixel in the even row of even-numbered pixel
column, and a fourth pixel electrode 201G2 may be con-
nected to a corresponding pixel in the odd row of even-
numbered pixel column.

[0099] In one embodiment, pixel electrodes 201G1 and
201G2 of a green pixel may be connected to a seventh area (g')
of the active pattern 110 in a pixel (N+1) of odd-numbered
row. Electrodes 201R and 201B of a red pixel and a blue pixel
may be connected to a seventh area (g) of the active pattern
110 in a pixel (N) of an even-numbered row.

[0100] As previously mentioned, the active pattern 110 of a
pixel (N) in an even-numbered row and the active pattern 110
of a pixel (N+1) in odd-numbered row may be symmetrical.
For example, a planar shape of a channel in the first transistor
(TR1) which overlaps first gate electrodes 120 and 121 may
be different from each other in even-numbered (N) row and
odd-numbered (N+1) row. Therefore, if misalignment occurs
in a process of manufacturing the display, first transistor
(TR1)1in an even-numbered (N) row and first transistor (TR1)
in an odd-numbered (N+1) row may have different electrical
properties, e.g., uniformity and dispersion of a threshold volt-
age (Vth) may be varied.

[0101] If each of pixel electrodes 201G1 and 201G2 in
green pixels were connected to a pixel (N) in even row and a
pixel (N+1) in odd row, due to an electrical property differ-
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ence between a pixel circuit of even (N) row and a pixel circuit
of odd (N+1) row, light emitted by adjacent green pixels may
be different each other. Therefore, image quality of the OLED
may be degraded.

[0102] In accordance with one or more embodiments, sec-
ond connecting patterns 177 and 178 and connecting portions
204R, 204G, and 204B are included and pixel electrodes
201G1 and 201G2 of green pixels may be connected to a pixel
circuit in the same row. Therefore, image quality may be
improved.

[0103] FIGS.15to17 illustrate top plan views of additional
layout embodiments of pixels. Referring to FIG. 15, one
embodiment includes a substrate, active patterns 111 and 112,
first gate electrodes 120 and 122, second gate electrodes 125
and 127, third gate electrodes 130 and 132, fourth gate elec-
trodes 135 and 137, and fifth gate electrodes 140 and 142.
[0104] The active pattern 111 and the gate electrodes 120,
125, 130, 135, and 140 may be similar to the active pattern
110 and gate electrodes 120, 125, 130, 135, and 140, respec-
tively disposed at a corresponding position as described with
reference to FIG. 4.

[0105] Inoneembodiment, the active pattern 112 on a pixel
(N+1) in odd row and gate electrodes 122, 127,132,137, and
142 may be vertically symmetrical with the active pattern 110
and gate electrodes 120, 125, 130, 135, and 140 described
with reference to FIG. 4. Therefore, the active pattern 111
corresponding to a pixel (N) in an even row may have a
vertically symmetric shape with the active pattern 112 corre-
sponding to apixel (N+1) in anodd row with respect to an axis
extending in the first direction and an axis extending in the
second direction.

[0106] Inoneembodiment, each of active patterns 111 and
112 may include first to eighth areas (a, b, ¢, d, e, f, g, h).
[0107] In one embodiment, as the active pattern 112 on a
pixel (N+1) in an odd row may be symmetrically disposed in
the vertical direction, a channel of a first transistor (TR1)
overlapping the first gate electrodes 120 and 122 may have the
same shape in an even (N) row and an odd (N+1) row. There-
fore, if misalignment occurs during a manufacturing process,
the pixel circuit of an even (N) row and the pixel circuit of an
odd (N+1) row may have the same electrical properties.
[0108] Inoneembodiment, a first insulating interlayer may
be on the gate insulating layer, and thus the first insulating
interlayer may cover gate electrodes 120, 122, 125, 127, 130,
132,135,137,140, and 142. First conductive patterns 150 and
151 and second conductive patterns 155 and 156 described
with reference to FIG. 5 may be disposed on the first insulat-
ing interlayer. A second insulating interlayer covering those
may be on the first insulating interlayer.

[0109] Referring to FIG. 16, wirings 160, 161, 165, and
170, first connecting patterns 175 and 176, and second con-
necting patterns 177" and 178' may be on the second insulat-
ing interlayer. The wirings 160, 161, 165, and 170 and the first
connecting patterns 175 and 176 may be similar to those in
FIG. 12, except that the second connecting patterns 177" and
178 may have different locations and shapes.

[0110] Referring to FIG. 17, an embodiment may further
include wirings 160, 161, 165, and 170, a third insulating
interlayer covering connecting patterns 175, 176, 177, and
178 and pixel electrodes 200G1, 200G2, 200R, and 2008 on
the third insulating interlayer. For convenience of description,
only wirings 160, 161,165, and 170, connecting patterns 175,
176,177, and 178 and pixel electrodes 200G1, 200G2, 200R,
and 200B are illustrated in FIG. 17.
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[0111] Except for the shape of some connecting portions
204G and 204B, the wirings 160, 161, 165, and 170, connect-
ing patterns 175, 176, 177, and 178 and pixel electrodes
200G1, 200G2, 200R, and 200B may be similar to those in
FIGS. 13 and 14.
[0112] In one embodiment, the active pattern 112 of an
odd-numbered (N+1) row may have a symmetrical shape
with respect to the active pattern 111 of an even-numbered
(N) row in the vertical and horizontal directions. Therefore, a
channel of a first transistor (TR1) in an odd-numbered (N+1)
row may have the same shape as a channel of a first transistor
(TR1) in an even-numbered (N) row, and thus a disparity in
their electrical properties may be reduced.
[0113] FIG. 18 illustrates a top plan view illustrating
another layout embodiment of pixels. Referring to FIG. 18,
this embodiment includes a substrate, an active pattern 113, a
first gate insulating layer, first gate electrodes 120 and 121,
second gate electrodes 125 and 126, third gate electrodes 130
and 131, fourth gate electrodes 135 and 136, and fifth gate
electrodes 140 and 141. Except for the shape of the active
pattern 113, this embodiment may be similar to any of those
in FIGS. 1t0 9.
[0114] The active pattern 113 may be similar to the active
pattern 110 in FIG. 4, except for the shape of a portion
overlapping the first gate electrode 121. For example, in the
active pattern 113, a portion overlapping a first gate electrode
120 in an even-numbered (N) row and a portion overlapping
a first gate electrode 121 in an odd-numbered (N+1) row may
have the same shape. Therefore, a channel of a first transistor
(TR1) in an odd-numbered (N+1) row may have the same
shape as a channel of a first transistor (TR1) in an even-
numbered (N) row, and thus a disparity of their electrical
properties may be reduced.
[0115] By way of summation and review, one type of pixel
circuit which has been proposed includes only one data wir-
ing corresponding to one pixel column. Thus, as the resolu-
tion of the display increases, a pixel writing time is decreased.
In accordance with one or more embodiments, a pixel circuit
includes two data wirings corresponding to one pixel column
to thereby increase (e.g., double) the pixel writing time. Also,
a power supply wiring is between two data wirings to reduce
or prevent a coupling effect between the two data wirings.
Also, active patterns of a pixel in odd row and a pixel in even
row have substantially a same shape so that these pixels have
substantially the same electrical properties.
[0116] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of skill in the art as of the filing of the
present application, features, characteristics, and/or elements
described in connection with a particular embodiment may be
used singly or in combination with features, characteristics,
and/or elements described in connection with other embodi-
ments unless otherwise indicated. Accordingly, it will be
understood by those of skill in the art that various changes in
form and details may be made without departing from the
spirit and scope of the invention as set forth in the following
claims.

What is claimed is:

1. An organic light emitting display device (OLED), com-
prising:

a plurality of pixel columns on a substrate, the pixel col-

umns including a plurality of pixels repeatedly arranged
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in a first direction, the pixel columns being repeatedly
arranged along a second direction, the first direction and
the second direction being substantially parallel to a top
surface of the substrate and substantially perpendicular
to each other;

a first data wiring extending in the first direction, the first
data wiring connected to the pixels in an even row;

a second data wiring extending in the first direction, the
second data wiring connected to the pixels in an odd
row; and

a first power supply wiring extending in the first direction
between the first data wiring and the second data wiring.

2. The OLED as claimed in claim 1, wherein each of the
pixels includes:

an active pattern including a first region, a second region,
and a third region on the substrate;

a first gate electrode partially overlapping the active pat-
tern, a first transistor including the first gate electrode,
the first region, and the second region; and

a second gate electrode partially overlapping the active
pattern, a second transistor including the second gate
electrode, the second region, and the third region,

wherein the first transistor generates a driving current sup-
plied to an organic light emitting diode.

3. The OLED as claimed in claim 2, wherein:

the active pattern includes a fourth region, a fifth region, a
sixth region, and a seventh region, and

a third transistor includes the second gate electrode, the
first region, and the seventh region.

4. The OLED as claimed in claim 3, wherein:

the first data wiring is connected to the fourth region of the
active pattern corresponding to the pixels in the even
row, and

the second data wiring is connected to the fourth region of
the active pattern corresponding to the pixels in the odd
TOW.

5. The OLED as claimed in claim 3, wherein each of the

pixels includes:

a second gate electrode overlapping the active pattern, a
third transistor including the second gate electrode, the
first region, and the fourth region a fourth transistor
including the second gate electrode, the second region,
and the fifth region;

a third gate electrode partially overlapping the active pat-
tern, the second transistor including fourth third gate
electrode, the fifth region, and the sixth region; and

a fifth gate electrode partially overlapping the active pat-
tern, the third transistor including the fifth gate elec-
trode, the sixth region, and the third region.

6. The OLED as claimed in claim 5, wherein the active
pattern and the first to fifth gate electrodes corresponding to
the pixels in the even row are symmetrical with the active
pattern and the first to fifth gate electrodes of the pixels in the
oddrow with respect to an axis extending in the first direction.

7. The OLED as claimed in claim 5, wherein the active
pattern and the first to fifth gate electrodes corresponding to
the pixels in the even row are symmetrical with the active
pattern and the first to fifth gate electrodes corresponding to
the pixels in the odd row with respect to an axis extending in
the second direction.

8. The OLED as claimed in claim 5, wherein:

aportion of the active pattern corresponding to the pixels in
the even row which overlap the first gate electrode have
substantially a same shape as a portion of the active
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pattern corresponding to the pixels in the odd row which
overlaps the first gate electrode, and

a remaining portion of the active pattern corresponding to
the pixels in the even row and the first to fifth electrodes
are symmetrical with a remaining portion of the active
pattern corresponding to the pixels in the odd row and
the first to fifth electrodes with respect to an axis extend-
ing in the first direction.

9. The OLED as claimed in claim 2, further comprising:

a plurality of pixel electrodes, each of the pixel electrodes
connected to the third region of the active pattern;

an organic light emitting layer on each of the pixel elec-
trodes; and

a common electrode on the organic light emitting layer,
wherein a light emitting diode includes one of the pixel
electrodes, the organic light emitting layer, and the com-
mon electrode.

10. The OLED as claimed in claim 9, wherein the pixel
electrodes are arranged along the first direction and the sec-
ond direction and are staggered relative to each other.

11. The OLED as claimed in claim 9, wherein the pixel
electrodes include:

a first pixel electrode connected to one of the pixels in the
odd row of an even pixel column, the first pixel electrode
in a first light emitting diode emitting a first color;

a second pixel electrode connected to one of the pixels in
the even row of the even pixel column, the second pixel
electrode in a second light emitting diode emitting a
second color;

a third pixel electrode connected to one of the pixels in the
odd row of an odd pixel column, the third pixel electrode
in a third light emitting diode emitting a third color; and

a fourth pixel electrode connected to one of the pixels in the
even row of the odd pixel column, the fourth pixel elec-
trode in a fourth light emitting diode emitting a third
color.

12. The OLED as claimed in claim 9, wherein the pixel

electrodes include:

a first pixel electrode connected to one of the pixels in the
even row of an even pixel column, the first pixel elec-
trode in a first light emitting diode emitting a first color;

a second pixel electrode connected to one of the pixels in
the even row of an odd pixel column, the second pixel
electrode in a second light emitting diode emitting a
second color;

a third pixel electrode connected to one of the pixels in the
odd row of the even pixel column, the third pixel elec-
trode in a third light emitting diode emitting a third
color; and

a fourth pixel electrode connected to one of the pixels in the
odd row of the odd pixel column, the fourth pixel elec-
trode in a fourth light emitting diode emitting a third
color.

13. The OLED as claimed in claim 12, wherein the first
color is red, the second color is blue, and the third color is
green.

14. The OLED as claimed in claim 9, wherein the pixel
electrodes have a substantially diamond shape including
sides extending in the first direction and the second direction.

15. The OLED as claimed in claim 14, further comprising
a connecting portion integral with the pixel electrodes.

16. The OLED as claimed in claim 2, wherein a channel of
the first transistor in one of the pixels of the even row and a
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channel of the first transistor in one of the pixels of the odd
row have substantially a same planar shape.

17. The OLED as claimed in claim 1, wherein:

the first power supply wiring is to be supplied with an

internal voltage,

the first data wiring is to be supplied with an even data

signal, and

the second data wiring is to be supplied with an odd data

signal.

18. The OLED as claimed in claim 17, wherein the first
data wiring and the second data wiring are connected to a
demultiplexer.

19. The OLED as claimed in claim 17, wherein the even
data signal and the odd data signal are separated in time.

20. The OLED as claimed in claim 17, wherein a driving
time of one of the pixels in the odd row partially overlaps a
driving time of an adjacent one of the pixels in the even row.

I I T T
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