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the same data line and share the same data line, and thus, a
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data line.

6 Claims, 5 Drawing Sheets

—
DL4 DLS
P14
™.
RN
V9s NN
hoes )
N\ ¥
\ e
AN i\
O N
S < N
Gl4 |
/
4 N
[o]e SPﬁl/’ /’\\\
/ // \\\\
({ R4 ],
A L)
N 7
N/
M ’
AN



US 10,210,804 B2

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
2015/0316825 Al* 11/2015 Lim .oooevvvnenne GO2F 1/136286
25772
2016/0155983 ALl* 6/2016 Lee ..occocovvvrnncnn HO1L 51/5209
257/40
2016/0233234 Al* 82016 Yang ............ GO2F 1/136286
2016/0240594 Al* 8/2016 Zhu .. ... HOLL 27/3218
2017/0018219 Al* 1/2017 Wang ....... ... GO9G 3/2092
2017/0025053 Al1* 1/2017 Broughton G09G 3/2003
2017/0195658 Al*  7/2017 Jung ..o HO4N 13/00
FOREIGN PATENT DOCUMENTS
EP 2139040 Al * 12/2009 ... HOILL 27/283
WO WO 2016/107188 Al 7/2016
WO WO 2016107188 Al * 72016 ... HOLL 51/0011

* cited by examiner



U.S. Patent Feb. 19, 2019 Sheet 1 of 5 US 10,210,804 B2

FIG. 1
RELATED ART

DL1 DL2 DL3 DL4
{ //!\‘
e e
/ N N

///[‘ //E‘ \\W/
(\ e m |l




U.S. Patent Feb. 19, 2019 Sheet 2 of 5 US 10,210,804 B2

FIG. 2
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Korean Patent
Application No. 10-2016-0175739, filed on Dec. 21, 2016,
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to an organic light emitting
diode display device for effectively supplying a data signal
to a pentile pixel array and reducing power consumption.

Discussion of the Related Art

Representative examples of an image display device
include a liquid crystal display (LCD), an organic light
emitting diode (OLED) display device, and so on.

The OLED display device is configured in such a way that
many pixel structures are formed by configuring red, green,
and blue sub pixels in various shapes and arrangements
using a self-emissive OLED element. Thereamong, as
shown in FIG. 1, a diamond pentile pixel arrangement
structure in which red, green, and blue sub pixels R, G, and
B are arranged in a diamond shape is known as having
excellent perceptual quality.

Referring to FIG. 1, a pentile pixel structure of the related
art may be configured in such a way that a first pixel P1
having green G and red R sub pixels and a second pixel P2
having green G and blue B sub pixels are alternately
arranged in horizontal and vertical directions.

Asecond data line DL2 shared by G sub pixels of a second
pixel column and a fourth data line DL4 shared by G sub
pixels of a fourth pixel column may supply a G data signal
for each scan period.

However, a first data line DL1 shared by R and B sub
pixels that are alternately arranged in a first pixel column
alternately supplies R and B data signals at different voltage
levels for respective scan periods, as shown in FIG. 2. A
third data line DL3 shared by B and R sub pixels that are
alternately arranged in a third pixel column alternately
supplies B and R data signals at different voltage levels for
respective scan periods.

As such, data lines DI.1 and DIL.3 shared by R and B sub
pixels with different color supply voltages at different levels
for a respective scan period. Accordingly, peak current is
increased whenever a voltage level of a data signal is varied
as shown in FIG. 2 and, thus, power consumption is disad-
vantageously increased.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to an
organic light emitting diode (OLED) display device that
substantially obviates one or more problems due to limita-
tions and disadvantages of the related art.

An object of the present invention is to provide an organic
light emitting diode (OLED) display device for effectively
supplying a data signal to a pentile pixel array to reduce
power consumption.
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Additional advantages, objects, and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

To achieve these objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, an organic light emitting diode
(OLED) display device includes a (1-1)* sub pixel config-
ured to display first color in a first pixel row and a first pixel
column and overlapping a first data line and a (1-1)* pixel
circuit configured to drive the (1-1)” sub pixel, a (1-2)” sub
pixel configured to display second color in a first pixel row
and a second pixel column and ovetlapping a second data
line and a (1-2)" pixel circuit configured to drive the (1-2)*
sub pixel, and a (1-3)” sub pixel configured to display third
color in a first pixel row and a third pixel column and
overlapping a third data line and a (1-3)” pixel circuit
configured to drive the (1-3)” sub pixel.

The OLED display device may include a (2-1)" sub pixel
configured to display the second color in the second pixel
row and the second pixel column and overlapping the
second data line and a (2-1)" pixel circuit configured to
drive the (2-1)" sub pixel, a (2-2)” sub pixel configured to
display the first color in the second pixel row and the third
pixel column and overlapping the third data line and a (2-2)”
pixel circuit configured to drive the (2-2)* sub pixel, a
(2-3)" sub pixel configured to display the second color in the
second pixel row and the fourth pixel column and overlap-
ping a fourth data line and a (2-3)” pixel circuit configured
to drive the (2-3)” sub pixel, and a (2-4)” sub pixel con-
figured to display the third color in the second pixel row and
a fifth pixel column and overlapping a fifth data line and a
(2-4)" pixel circuit configured to drive the (2-4)” sub pixel.

The (1-1)” sub pixel and the (1-1)” pixel circuit, and the
(2-2)™ sub pixel and the (2-2)” pixel circuit may share the
second data line and have pixel arrangement structures that
are right and left inverted based on the second data line.

The (1-2)” sub pixel and the (1-2)” pixel circuit, and the
(2-3)" sub pixel and the (2-3)” pixel circuit may share the
third data line and have pixel arrangement structures that are
right and left inverted based on the third data line.

The (1-3)” sub pixel and the (1-3)* pixel circuit, and the
(2-4)" sub pixel and the (2-4)” pixel circuit may share the
fourth data line and have pixel arrangement structures that
are right and left inverted based on the fourth data line.

The first and third data lines may supply a data signal of
the second color, the second data line may supply a data
signal of the first color, and the fourth data line may supply
a data signal of the third color.

The (1-1)™ pixel circuit connected to the second data line
and the (2-1)* pixel circuit connected to the first data line
may be disposed between the first and second data lines. The
(1-2)" pixel circuit connected to the third data line and the
(2-2)" pixel circuit connected to the second data line may be
disposed between the second and third data lines. The (1-3)*
pixel circuit connected to the fourth data line and the (2-3)"
pixel circuit connected to the third data line may be disposed
between the third and fourth data lines.

The (1-1)" sub pixel and the (1-3)* sub pixel may be
disposed on an upper portion of the first pixel row. The
(1-2)* sub pixel and a (1-4)" sub pixel may be disposed on
a lower portion of the first pixel row. The (2-2)* sub pixel
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and the (2-4)” sub pixel may be disposed on an upper
portion of the second pixel row. The (2-1)* sub pixel and the
(2-3)™ sub pixel may be disposed on a lower portion of the
second pixel row.

A data driver may supply the same color of data signals
for each data line.

It is to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this application, illustrate
embodiment(s) of the invention and together with the
description serve to explain the principle of the invention.

FIG. 1 is a diagram illustrating a diamond pentile pixel
arrangement structure of the related art.

FIG. 2 is a waveform diagram of R and B data signals
supplied to a data line shown in FIG. 1.

FIG. 3 is a schematic diagram illustrating a pixel arrange-
ment structure of an organic light emitting diode (OLED)
display device according to an embodiment of the present
invention.

FIG. 4 is a diagram showing a structure of an OLED
display device according to an embodiment of the present
invention.

FIG. 5 is a diagram illustrating same color of data signals
supplied to any one of data lines according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings.

FIG. 3 is a schematic diagram illustrating a pixel arrange-
ment structure of an organic light emitting diode (OLED)
display device according to an embodiment of the present
invention.

Referring to FIG. 3, the OLED display device according
to an embodiment of the present invention may has a
diamond pentile pixel arrangement structure configured in
such a way that red R, green G, and blue B sub pixel are
arranged in a diamond pattern shape. A first basic pixel may
include an R sub pixel and a G sub pixel and a second basic
pixel may include a B sub pixel and a G sub pixel. A G sub
pixel included in each basic pixel may have a smaller size
than R and B sub pixels in consideration of brightness, color
temperature, and so on.

Each of the R, G, and B sub pixels may refer to an OLED
element 30 that emits R, G, and B light respectively. A shape
of each sub pixel may be determined to correspond to a
shape of a light emitting portion of the OLED element 30
that emits color light through an opening such as a black
matrix. The OLED element 30 may be driven by a pixel
circuit SPnm (n and m are each a natural number) to which
an anode 32 of the OLED element 30 is connected through
a contact portion 34.

A first pixel column C1 may include a B11 sub pixel of a
first pixel row L1 and an R20 sub pixel of a second pixel row
L2 that overlap the first data line DL1 and are arranged in a
direction of the first data line DL1. A second pixel column
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C2 may include a G12 sub pixel of the first pixel row L1 and
a (21 sub pixel of the second pixel row 1.2 that overlap the
second data line DL2 and are arranged in a direction of the
second data line DL2. A third pixel column C3 may include
an R13 sub pixel of the first pixel row L1 and a B22 sub
pixel of the second pixel row L2 that overlap the third data
line DL3 and are arranged in a direction of the third data line
DL3. A fourth pixel column C4 may include a G14 sub pixel
of the first pixel row L1 and a G23 sub pixel of the second
pixel row L2 that overlap the fourth data line DL4 and are
arranged in a direction of the fourth data line DL4. A fifth
pixel column C5 may include a B15 sub pixel of the first
pixel row L1 and an R24 sub pixel of the second pixel row
L2 that overlap the fifth data line DL5 and are arranged in
a direction of the fifth data line DL5.

B11, G12,R13, G14, and B15 sub pixels may be arranged
in the first pixel row L1. R20, G21, B22, G23, and R24 sub
pixels may be arranged in the second pixel row L2.

The first data line DL1 may be connected to a 21 pixel
circuit SP21 for driving the G21 sub pixel that belongs to the
second pixel row L2 and the second pixel column C2 and
may supply a G data signal.

The second data line D2 may be connected to a 117 pixel
circuit SP11 for driving the B11 sub pixel that belongs to the
first pixel row L1 and the first pixel column C1 and may be
connected to a 22°% pixel circuit SP22 for driving a B22 sub
pixel that belongs to the second pixel row L2 and the third
pixel column C3 to supply only a B data signal. Based on the
second data line DL2, the B11 sub pixel and the 117 pixel
circuit SP11 for driving the same, which are positioned at an
upper-left end portion, and the B22 sub pixel and the 22"/
pixel circuit SP22 for driving the same, which are positioned
at a lower-right end portion, may have pixel arrangement
structures that are right and left inverted based on the second
data line DL.2 and share the second data line DL2.

The third data line DL3 may be connected to a 127 pixel
circuit SP12 for driving the G12 sub pixel that belong to the
first pixel row L1 and the second pixel column C2 and
connected to a 23" pixel circuit SP23 for driving the G23
sub pixel that belongs to the second pixel row 1.2 and the
fourth pixel column C4 to supply only a G data signal. Based
on the third data line DL3, the G12 sub pixel and the 12
pixel circuit SP12 for driving the same, which are positioned
at an upper-left end portion, and the G23 sub pixel and the
23" pixel circuit SP23 for driving the same, which are
positioned at a lower-right end portion, may have pixel
arrangement structures that are right and left inverted based
on the third data line DL3 and share the third data line DL3.

The fourth data line DL4 may be connected to a 13 pixel
circuit SP13 for driving the R13 sub pixel that belongs to the
first pixel row L1 and the third pixel column C3 and
connected to a 247 pixel circuit SP24 for driving the R24
sub pixel that belongs to the second pixel row L2 and a fifth
pixel column C5 to supply only an R data signal. Based on
the fourth data line DL4, the R13 sub pixel and the 13 pixel
circuit SP13 for driving the same, which are positioned at an
upper-left end portion, and the R24 sub pixel and the 24”
pixel circuit SP24 for driving the same, which are positioned
at a lower-right end portion, may have pixel arrangement
structures that are right and left inverted based on the fourth
data line DL4 and share the fourth data line DL4.

The 11 pixel circuit SP11 connected to the second data
line DL2 and the 21% pixel circuit SP21 connected to the first
data line DL1 may be disposed between the first and second
data lines DL1 and DL2.
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The 127 pixel circuit SP12 connected to the third data line
DL3 and the 22" pixel circuit SP22 connected to the second
data line DL2 may be disposed between the second and third
data lines DL2 and DL3.

The 13% pixel circuit SP13 connected to the fourth data
line DL4 and the 23" pixel circuit SP23 connected to the
third data line DL3 may be disposed between the third and
fourth data lines DL3 and DLA4.

A 14™ pixel circuit SP14 connected to a fifth data line
DL5 and the 24” pixel circuit SP24 connected to the fourth
data line DL4 may be disposed between the fourth and fifth
data lines DL4 and DLS5.

As shown in FIG. 3, the sub pixels B11, R13 and B15 may
be disposed on an upper portion of the first pixel row L1, the
sub pixels G12 and G14 may be disposed on a lower portion
of the first pixel row; the sub pixels R20, B22 and R24 may
be disposed on an upper portion of the second pixel row 1.2,
the sub pixels G21 and G23 may be disposed on a lower
portion of the second pixel row L2.

As such, a plurality of sub pixels and pixel circuits with
the same color, which are disposed in different pixel col-
umns and different pixel rows, have pixel arrangement
structures that are right and left inverted based on the same
data line and share the same data line and, thus, each data
line may supply data signals with the same color, thereby
reducing peak current and power consumption.

FIG. 4 is a diagram showing a structure of an OLED
display device according to an embodiment of the present
invention.

Referring to FIG. 4, the OLED display device according
to an embodiment of the present invention may include a
display panel 100, a data driver 200, a scan driver 300, a
light emitting control driver 400, a power supply 500, and so
on.

The data driver 200 may respectively supply data signals
with the same color to the data lines DL1 to DL5S of the
display panel 100. For example, a G data signal may be
supplied to the first data line DL1, a B data signal may be
supplied to the second data line DL.2, a G data signal may
be supplied to the third data line DL3, and an R data signal
may be supplied to the fourth data line DL4.

The scan driver 300 may sequentially drive scan lines
SC|N-1], SC[N], and SC [N+1] of the display panel 100.

The light emitting control driver 400 may drive light
emitting control lines EM|N] of the display panel 100.

The power supply 500 may generate and supply power
supply voltages EVDD, EVSS; and Vini required for driving
the display panel 100.

The display panel 100 may have a pentile pixel arrange-
ment structure shown in FIG. 3.

The first data line DL1 may be connected to the 21* pixel
circuit SP21 for driving an OLED element of a G21 sub
pixel and may supply a G data signal.

The second data line DL.2 may be connected to the 1
pixel circuit SP11 for driving an OLED element of a B11 sub
pixel and connected to the 227 pixel circuit SP22 for driving
an OLED of a B22 sub pixel to supply only a B data signal.
The 11% pixel circuit SP11 and the 22" pixel circuit SP22
may have pixel arrangement structures that are right and left
inverted based on the second data line DL.2 and share the
second data line DL2.

The third data line DL.3 may be connected to the 127 pixel
circuit SP12 for driving an OLED element of a G12 sub
pixel and connected to the 23" pixel circuit SP23 for driving
an OLED element of a G23 sub pixel to supply only a G data
signal. The 127 pixel circuit SP12 and the 23" pixel circuit
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SP23 may have pixel arrangement structures that are right
and left inverted based on the third data line DL.3 and share
the third data line DL3.

The fourth data line DL4 may be connected to the 13”
pixel circuit SP13 for driving an OLED of an R13 sub pixel
and connected to the 24” pixel circuit SP24 for driving an
OLED element of an R24 sub pixel to supply only an R data
signal. The 13” pixel circuit SP13 and the 247 pixel circuit
SP24 may have pixel arrangement structures that are right
and left inverted based on the fourth data line DI.4 and share
the fourth data line DL4.

Each pixel circuit SP may include first to sixth transistors
T1 to T6, a driving transistor DT, and a storage capacitor Cst
and may independently drive an OLED element. The tran-
sistors T1 to T6 and DT of the pixel circuit SP may each be
configured as a P-channel or N-channel type thin film
transistor TFT. FIG. 4 illustrates an example in which the
transistors DT and T1 to T6 are each configured as a
P-channel type TFT.

A pixel circuit SP of an N” pixel row may be connected
to an (N-1)” scan line SC[N-1], an N* scan line SC[N], and
an N light emitting control line EM [N] and a pixel circuit
SP of an (N+1)” pixel row may be connected to the N scan
line SC[N], the (N+1)™ scan line SC[N+1], and the N light
emitting control line EM[N].

Hereinafter, any one of pixel circuits SP of an N? pixel
row and a detailed structure thereof will be described.

An OLED element driven by the pixel circuit SP may
include an anode connected to the driving TFT DT, a
cathode connected to a low voltage supply voltage EVSS,
and a light emitting layer between the anode and the cathode
and emit light in proportion to the amount of current
supplied from the driving TFT DT.

A first electrode of the storage capacitor Cst may be
connected to a line for supplying a first supply voltage
EVDD and a second electrode may be connected to a first
node N1 connected to a gate electrode of the driving
transistor DT so as to be charged with a driving voltage Vgs
of the driving transistor DT.

The driving transistor DT may control current for driving
an OLED element depending on the driving voltage Vgs
stored in the storage capacitor Cst.

The first transistor T1 may be controlled by the N* scan
line SC|N] and, during a sampling period, may connect a
drain electrode and a gate electrode of the driving transistor
DT to connect the driving transistor DT to a diode structure.

The second transistor T2 may be controlled by the N*
scan line SC[N] and, during a sampling period, may supply
a data voltage Vdata of a data line DL to a source electrode
of the driving transistor DT.

The third transistor T3 may be controlled by the N* light
emitting control line EM[N] and, during a light-emitting
period, may supply the first supply voltage EVDD to a
source electrode of the driving transistor DT.

The fourth transistor T4 may be controlled by the N* light
emitting control line EM[N] and, during a light-emitting
period after a sampling period, may supply driving current
supplied from the driving transistor DT to an OLED ele-
ment.

The fifth transistor T5 may be controlled by the (N-1)*
scan line SC[N-1] and, during an initialization period prior
to a sampling period, may initialize the first node N1
connected to a gate electrode of the driving transistor DT
and the storage capacitor Cst to an initialization voltage
Vini.
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The sixth transistor T6 may be controlled by the N* scan
line SC[N] and, during a sampling period, may initialize an
anode of an OLED element to the initialization voltage Vini.

During an initialization period, in response to a scan
signal of the (N-1)” scan line SC[N-1], the fifth transistor
T5 may be turned on and may initialize the first node N1 to
the initialization voltage Vini. During an initialization
period, the first to fourth transistors T1 to T4 of an N” pixel
P[N] and the driving transistor DT may be turned off.

Then, during a sampling period, in response to a scan
signal of the N scan line SC [N], the first and second
transistors T1 and T2 may be turned on and the sixth
transistor T6 may be turned on. During a sampling period,
the second transistor T2 may supply the data voltage Vdata
of the data line DL to a source electrode of the driving
transistor DT and the first transistor T1 may connect a drain
electrode and a gate electrode of the driving transistor DT
such that the driving transistor DT operates as a diode
structure. The threshold voltage Vth of the driving transistor
DT may be compensated for via an operation of a diode of
the driving transistor DT and, thus, a data voltage Vdata-
Vth obtained by compensating for Vth may be supplied to a
gate electrode of the driving transistor DT. Accordingly, the
storage capacitor Cst may be charged with a driving voltage
Vgs=EVDD-Vdata+Vth to which the data voltage Vdata-
Vth obtained by compensating for Vth is applied and may
supply the driving voltage Vgs=EVDD-Vdata+Vth to the
driving transistor DT during a next light emitting period.
During a sampling period, the sixth transistor T6 may
initialize an anode of an OLED element to the initialization
voltage Vini. During the sampling period, the third to fifth
transistors T3 to T5 may be turned off.

During a light emitting period, in response to a light
emitting control signal of the N light emitting contro] line
EMIN], the third and fourth transistors T3 and T4 may be
turned on. During a light emitting period, the third transistor
T3 may supply the first supply voltage EVDD of a first
power line to the source electrode of the driving transistor
DT and the fourth transistor T4 may supply driving current
supplied from the driving transistor DT to an OLED element
such that an OLED element emits light. In this case, the
driving transistor DT may supply driving current Ioled to an
OLED element using a driving voltage Vgs=EVDD-Vdata+
Vth stored in the storage capacitor Cst. The driving current
Toled of the OLED element may be determined according to
“EVDD-Vdata” by offsetting a component Vth of the driv-
ing transistor DT according to Equation 1 below. In Equa-
tion 1 below, k is a proportional coeflicient including mobil-
ity of the driving transistor DT and a component of channel
width W/length L.

Toled=k(Vgs-VihY =k{(EVDD-Vdata+Vth)-Vih}’ =k

(EVDD-Vdata)® [Equation 1]

FIG. 5 is a diagram illustrating same color of data signals
supplied to any one of data lines according to an embodi-
ment of the present invention.

As seen from FIG. 5, according to an embodiment of the
present invention, each data line may supply the same color
of data signals and, thus, data voltage and peak current may
be reduced compared with the related art in which different
color of data signals are supplied, thereby reducing power
consumption.

According to an embodiment of the present invention, an
OLED display device may be configured in such a way that
a plurality of the same color of sub pixels that are arranged
in different pixel columns and different pixel rows in a
pentile pixel array may have pixel structures that are right
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and left inverted based on the same data line and share the
same data line and, thus, a data driver may supply the same
color of data signals for each data line. Accordingly, com-
pared with the related art in which different color of data
signals are supplied to respective data lines, variation ampli-
tude of a voltage level of the same color of data signals
supplied to each data line may be reduced, thereby reducing
peak current and power consumption.

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

What is claimed is:

1. An organic light emitting diode (OLED) display device
comprising:

a (1-1)" sub pixel configured to display first color in a first
pixel row and a first pixel column and overlapping a
first data line and a (1-1)” pixel circuit configured to
drive the (1-1)” sub pixel;

a (1-2)” sub pixel configured to display second color in
the first pixel row and a second pixel column and
overlapping a second data line and a (1-2)” pixel circuit
configured to drive the (1-2)* sub pixel;

a (1-3)” sub pixel configured to display third color in the
first pixel row and a third pixel column and overlapping
a third data line and a (1-3)” pixel circuit configured to
drive the (1-3)™ sub pixel;

a (2-1)” sub pixel configured to display the second color
in a second pixel row and the second pixel column and
overlapping the second data line and a (2-1)” pixel
circuit configured to drive the (2-1)” sub pixel;

a (2-2)™ sub pixel configured to display the first color in
the second pixel row and the third pixel column and
averlapping the third data line and a (2-2)* pixel circuit
configured to drive the (2-2)" sub pixel;

a (2-3)" sub pixel configured to display the second color
in the second pixel row and a fourth pixel column and
overlapping a fourth data line and a (2-3)" pixel circuit
configured to drive the (2-3)™ sub pixel; and

a (2-4)" sub pixel configured to display the third color in
the second pixel row and a fifth pixel column and
overlapping a fifth data line and a (2-4)” pixel circuit
configured to drive the (2-4)” sub pixel,

wherein the (1-1)” sub pixel and the (1-1) pixel circuit,
and the (2-2)” sub pixel and the (2-2)* pixel circuit
share the second data line and have pixel arrangement
structures that are right and left inverted based on the
second data line;

wherein the (1-2)” sub pixel and the (1-2)” pixel circuit,
and the (2-3)” sub pixel and the (2-3)” pixel circuit
share the third data line and have pixel arrangement
structures that are right and left inverted based on the
third data line; and

wherein the (1-3)” sub pixel and the (1-3)” pixel circuit,
and the (2-4)” sub pixel and the (2-4)* pixel circuit
share the fourth data line and have pixel arrangement
structures that are right and left inverted based on the
fourth data line.

2. The OLED display device of claim 1, wherein the first
data line and the third data line supply corresponding data
signals of the second color;

wherein the second data line supplies a data signal of the
first color; and
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wherein the fourth data line supplies a data signal of the
third color.
3. The OLED display device of claim 1, wherein the
(1-1)* pixel circuit connected to the second data line and the
- pixel circuit connected to the first data line are
2-1)* pixel circui d to the first data li
disposed between the first data line and the second data line;
wherein the (1-2)" pixel circuit connected to the third data
line and the (2-2)* pixel circuit connected to the second
data line are disposed between the second data line and
the third data line; and
wherein the (1-3)” pixel circuit connected to the fourth
data line and the (2-3)” pixel circuit connected to the
third data line are disposed between the third data line
and the fourth data line.
4. The OLED display device of claim 3, wherein the
-1)” sub pixel and the (1-3)” sub pixel are disposed on an
1-1)" sub pixel and the (1-3)" sub pixel are disposed
upper portion of the first pixel row;
wherein the (1-2)” sub pixel and a (1-4)* sub pixel are
disposed on a lower portion of the first pixel row;
wherein the (2-2)" sub pixel and the (2-4)” sub pixel are
disposed on an upper portion of the second pixel row;
and
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wherein the (2-1)” sub pixel and the (2-3)™ sub pixel are
disposed on a lower portion of the second pixel row.
5. The OLED display device of claim 1, wherein a data
driver configured to drive the first data line, the second data
line, the third data line, and the fourth data line supplies a
same color of data signals for each data line.
6. The OLED display device of claim 1, wherein the
(1-1)* pixel circuit is connected to the second data line;
wherein the (1-2)” pixel circuit is connected to the third
data line;
wherein the (1-3)™ pixel circuit is connected to the fourth
data line;
wherein the (2-1)” pixel circuit is connected to the first
data line;
wherein the (2-2)* pixel circuit is connected to the second
data line;
wherein the (2-3)" pixel circuit is connected to the third
data line; and
wherein the (2-4)” pixel circuit is connected to the fourth
data line.
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