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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

BACKGROUND

Field

[0001] The present disclosure relates to an organic light
emitting display device and a structure thereof.

Description of the Related Art

[0002] In accordance with development of information
society, there are various types of increasing demands for
display devices for displaying images. In recent years,
various display devices such as a liquid crystal display
(LCD), a plasma display, and an organic light emitting
display (OLED) are being utilized.

[0003] Generally, a thin film transistor substrate for a
display device includes a plurality of unit pixels having a
quadrangular structure which is disposed in a matrix. One
unit pixel includes three sub-pixels including a red sub-pixel
R, a green sub-pixel G, and a blue sub-pixel B each having
a rectangular shape. That is, it is considered that the umt
pixel has a structure in which a plurality of sub-pixels is
disposed in a matrix.

[0004] Even though a high density pixel integration degree
of several hundred ppi (pixel per inch) level has been
implemented with a rectangular sub-pixel structure as
described above, there is a limitation that an ultra-high
density pixel integration degree of a thousand ppi level
cannot be implemented.

SUMMARY

[0005] An object of the present disclosure is to provide an
organic light emitting display device. More specifically,
another object of the present disclosure is to provide a
structure of a pixel and a sub-pixel with an improved
integration degree. Further, still another object of the present
disclosure is to provide an organic light emitting display
device with a more efficient pixel structure.

[0006] According to an aspect of the present disclosure,
there is provided an organic light emitting display device
including a plurality of unit pixels. The unit pixels may
include one or more red sub-pixels, one or more green
sub-pixels, and one or more blue sub-pixels, the blue sub-
pixels included in adjacent pixels in a first direction may be
located on the same line, two columns of the red sub-pixels
and the green sub-pixels may be disposed between columns
formed by the blue sub-pixels in the first direction, the blue
sub-pixels may have a quadrangular shape and one of
diagonal lines of the quadrangle shape may be disposed to
be parallel to the first direction, and the red sub-pixels and
the green sub-pixels may have a triangular shape and may be
disposed to be spaced apart from two adjacent sides of the
quadrangular shape by a predetermined distance.

[0007] According to another aspect of the present disclo-
sure, there is provided an organic light emitting display
device including a plurality of unit pixels. The unit pixels
may include one or more red sub-pixels, one or more green
sub-pixels, and one or more blue sub-pixels, the blue sub-
pixels included in adjacent pixels in a first direction may be
located on the same line, one column of the red sub-pixels
and one column of the green sub-pixels may be disposed
between both sides of a column formed by the blue sub-
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pixels in the first direction, the blue sub-pixel, the red
sub-pixel, and the green sub-pixel may have a quadrangular
shape and one of diagonal lines of the quadrangular shape
may be parallel to the first direction, and the red sub-pixels
and the green sub-pixels may be disposed to be spaced apart
from two adjacent sides of the quadrangular shape formed
by the blue sub-pixels by a predetermined distance.

[0008] According to an exemplary embodiment of the
present disclosure, a structure of a pixel and a sub-pixel with
an improved integration degree and improved resolution as
compared with the related art may be formed. Specifically,
the pixel structure according to an exemplary embodiment
of the present disclosure is effective to increase aperture so
that a life span of the display device may be increased.

BRIEF DESCRIPTION OF DRAWINGS

[0009] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0010] FIG. 1 is a block diagram illustrating an organic
light emitting display device according to an exemplary
embodiment of the present disclosure;

[0011] FIG. 2 is a plan view illustrating an RGB stripe
type sub-pixel arrangement structure;

[0012] FIG. 3(a) is a plan view illustrating a pixel struc-
ture according to a first exemplary embodiment of the
present disclosure;

[0013] FIG. 3(b) is a plan view illustrating a modification
embodiment of the first exemplary embodiment;

[0014] FIG. 4 is a plan view illustrating a pixel structure
according to a second exemplary embodiment of the present
disclosure;

[0015] FIG. 5 is a plan view illustrating a modification
embodiment of the second exemplary embodiment;

[0016] FIG. 6 is a plan view illustrating a pixel structure
according to a third exemplary embodiment of the present
disclosure; and

[0017] FIG. 7 is plan view illustrating a modification
embodiment of the third exemplary embodiment.

DETAILED DESCRIPTION

[0018] In describing components of the exemplary
embodiments of the present disclosure, terminologies such
as first, second, A, B, (a), (b), and the like may be used. Such
terms are used to distinguish a component from another
component but a nature, an order, or the number of the
components is not limited by the terminology. If it is
described that a component is “connected” or “coupled” to
another component, it is understood that the component may
be directly connected or coupled to the other component, but
another component may be “interposed” between the com-
ponents or the components may be “connected” or
“coupled” by another component. When an element or layer
is disposed “on” other element or layer, another layer or
another element may be interposed directly on the other
element or therebetween. A size and a thickness of each
component illustrated in the drawing are illustrated for
convenience of description, and the present disclosure is not
limited to the size and the thickness of the component
illustrated.

[0019] An “organic light emitting display device” which is
also referred to as a “display device” in this disclosure is
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used as a generic term for an organic light emitting diode
panel and a display device which employs the organic light
emitting diode panel. Generally, two different types of
organic light emitting display devices include a white
organic light emitting type and an RGB organic light emit-
ting type. In the white organic light emitting type, sub-pixels
of a pixel are configured to emit white light and a set of color
filters is used to filter white light to generate red light, green
light, and blue light from the corresponding sub-pixels.
Further, the white organic light emitting type may include a
sub-pixel configured without having a color filter to form a
sub-pixel for generating white light. In the RGB organic
light emitting type, an organic light emitting layer in each
sub-pixel is configured to emit a designated color of light.
For example, one pixel includes a red sub-pixel having an
organic light emitting layer which emits red light, a green
sub-pixel having an organic light emitting layer which emits
green light, and a blue sub-pixel having an organic light
emitting layer which emits blue light.

[0020] The features of various embodiments of the present
disclosure can be partially or entirely bonded to or combined
with each other and can be interlocked and operated in
technically various ways by those skilled in the art, and the
embodiments can be carried out independently of or in
association with each other.

[0021] Hereinafter, various exemplary embodiments of
the present disclosure will be described in detail with
reference to accompanying drawings.

[0022] FIG. 1 is a block diagram conceptually illustrating
an organic light emitting display device according to an
exemplary embodiment of the present disclosure.

[0023] Referring to FIG. 1, a display device according to
an exemplary embodiment of the present disclosure includes
a display panel 100, a data driving circuit 110, a gate driving
circuit 120, and a timing controller 130.

[0024] The display panel 100 may be implemented by an
organic light emitting diode panel. However, the display
panel 100 to which the present disclosure is applied may also
be implemented by a liquid crystal display panel, a plasma
display panel, or an electrophoretic display panel.

[0025] In the display panel 100, a plurality of unit pixels
PXL is formed. One unit pixel includes three sub-pixels (red,
green, and blue sub-pixels).

[0026] The red sub-pixel includes a red OLED having a
red light emitting layer, the green sub-pixel includes a green
OLED having a green light emitting layer, and the blue
sub-pixel includes a blue OLED having a blue light emitting
layer. The OLED further includes a first electrode (for
example, a cathode) laminated above the light emitting layer
and a second electrode (for example, an anode) laminated
below the light emitting layer and emits light by a top
emission method. The light emitting layer emits light by a
driving current which is applied from a thin film transistor
(TFT) array via the second electrode.

[0027] The data driving circuit 110 includes a plurality of
source drive ICs (source integrated circuits) to drive data
lines DL of the display panel 100. The data driving circuit
110 converts input digital video data into a data voltage
under the control of a timing controller 130 to supply the
converted data voltage to the data lines DL. The data voltage
is applied to the TFT array through the data lines DL to
determine a driving current which is supplied from a driving
element to the second electrode. Such a data driving circuit
may be connected to a bonding pad of the display panel by
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a tape automated bonding (TAB) process or a chip on glass
(COQG) process or may be directly formed on the display
panel. Further, in some cases, the data driving circuit may be
formed to be integrated with the display panel.

[0028] The gate driving circuit 120 includes one or more
gate drive ICs to sequentially supply a scan pulse (or a gate
pulse) to gate lines GL of the display panel 100. A gate in
panel (GIP) type gate driving circuit 120 may include a shift
register formed on the display panel 100. Such a gate driving
circuit may be connected to a bonding pad of the display
panel by a tape automated bonding (TAB) process or a chip
on glass (COG) process or may be implemented to be a gate
in panel (GIP) type to be directly formed on the display
panel. Further, in some cases, the gate driving circuit may be
formed to be integrated with the display panel.

[0029] The timing controller 130 receives a plurality of
timing signals from an external system to generate control
signals to control an operation timing of the data driving
circuit 110 and the gate driving circuit 120. The timing
controller 130 receives digital video data from the system to
supply the digital video data to the data driving circuit 110.

[0030] FIG. 2 is a view illustrating an RGB stripe type
sub-pixel arrangement structure.

[0031] Referring to FIG. 2, each of unit pixels formed in
the display panel 10 includes a red sub-pixel SPR, a green
sub-pixel SPG, and a blue sub-pixel (SPB) which are
adjacent to each other in parallel. The red, green, and blue
sub-pixels SPR, SPG, and SPB are disposed in a stripe form
and are partitioned by a black area 11. In OLEDS of the red,
green, and blue sub-pixels SPR, SPG, and SPB, a red light
emitting layer, a green light emitting layer, and a blue light
emitting layer are formed, respectively. The light emitting
layers may be deposited for every sub-pixel by means of a
fine metal mask (FMM) process using a shadow mask.

[0032] The FMM process requests a process margin of a
predetermined interval between adjacent red, green and blue
sub-pixels SPR, SPG, and SPB. As a resolution of the
display panel is increased, the interval between sub-pixels is
reduced. Therefore, in order to secure the process margin, an
aperture area of the sub-pixels needs to be reduced. When
the aperture area is reduced, an aperture ratio and brightness
of the entire panel is inevitably lowered. Therefore, since the
RGB stripe structure has a limitation in high-resolution
application, a new sub-pixel arrangement structure is
required.

[0033] FIG. 3 is a view illustrating a pixel structure
according to a first exemplary embodiment of the present
disclosure.

[0034] An organic light emitting display device according
to the first exemplary embodiment of the present disclosure
includes a pixel having a structure which will be described
below. The pixel structure which will be described below is
a real structure in which one unit pixel 200-1 to 200-4
includes all R/G/B sub-pixels, but is not a structure in which
one or more sub-pixels are shared by adjacent pixels.

[0035] FIG. 3(a) is a plan view illustrating a pixel struc-
ture according to the first exemplary embodiment of the
present disclosure and FIG. 3() is a modification embodi-
ment of the first exemplary embodiment.

[0036] The unit pixels 200-1 to 200-4 include one or more
red sub-pixels R, one or more green sub-pixels G, and one
or more blue sub-pixels B. Hereinafter, for the convenience
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of description, it is assumed that the unit pixel includes one
red sub-pixel R, one green sub-pixel G, and one blue
sub-pixel.

[0037] In this case, all the blue, red, and green sub-pixels
may be formed as a quadrangle. Specifically, the blue, red,
and green sub-pixels may be formed to have a rhombus
shape (a diamond shape) in which a diagonal line is disposed
in a first direction (v direction), as illustrated in FIG. 3(a).
In the meantime, the red sub-pixel and the green sub-pixel
are disposed above or below the blue sub-pixel in the umt
pixel. In other words, the red sub-pixel and the green
sub-pixel are disposed to be spaced apart from two adjacent
sides (for example, in FIG. 3(a), two adjacent sides B1 and
B2 which form a shape of V or A and in FIG. 3(b), two
adjacent sides B1 and B2 which form a shape of <or>) of the
quadrangle formed by the blue sub-pixels by a predeter-
mined distance, respectively. The shorter the spaced dis-
tance, the smaller the unit pixel. Therefore, the pixel inte-
gration degree may be increased. Therefore, the spaced
distance between the sub-pixels is adjusted in accordance
with a desired resolution and a process margin.

[0038] A size of each sub-pixel is determined in consid-
eration of a durability of an organic light emitting material
used for each sub-pixel. For example, the sizes of sub-pixels
may be determined in the descending order from the blue
sub-pixel, the green sub-pixel, and the red sub-pixel. That is,
the size of the blue sub-pixel is the largest. That is, the size
of the sub-pixels may be allocated in the order of the blue,
green, and blue sub-pixels (blue>green>red).

[0039] Referring to FIG. 3(a), the blue sub-pixels B
included in pixels 200-1 and 200-2 or 200-3 and 200-4
which are adjacent in the first direction (y direction) are
located on the same line, and are aligned with one another
along the same line. (see a-a' and d-d' of FIG. 5).

[0040] FIG. 3(d) is considered to be obtained by rotating
FIG. 3(a) by 90 degrees. In this case, the blue sub-pixels B
included in pixels (200-1 and 200-3 or 200-2 and 200-4)
which are adjacent in an x direction are located on the same
line, and are aligned with one another along the same line.
(see 2-2' and 4-4' of FIG. 5).

[0041] First, an arrangement of sub-pixels will be
described with reference to FIG. 3(a).

[0042] One red sub-pixel and one green sub-pixel are
disposed on opposite sides of a column formed by the blue
sub-pixel in the first direction (y direction). For example, red
sub-pixels may be disposed on the left side of a column
formed by the blue sub-pixel and green sub-pixels may be
disposed on the right side of the column formed by the blue
sub-pixel, or vice versa. The column formed by the blue
sub-pixel in the first direction may be a straight line that
extends through vertices of the blue sub-pixels in the col-
umn.

[0043] When the red sub-pixels and the green sub-pixels
are disposed as illustrated in FIG. 3(a), the arrangement is
the same as an extending direction of the data line. There-
fore, a data line corresponding to a sub-pixel of a specific
color does not pass a sub-pixel area of other color. There-
fore, coupling between R and G, G and B, or B and R is not
generated.

[0044] It is also considered that the red sub-pixels and the
green sub-pixels may also be disposed between columns
formed by the blue sub-pixels in the first direction in two
columns. That is, when it is assumed that a column formed
by the blue sub-pixels of the pixel 200-1 and the pixel 200-2
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is a first column and a column formed by the blue sub-pixels
of the pixel 200-3 and the pixel 200-4 is a second column,
one green sub-pixel column and one red sub-pixel column
are located between the first column and the second column.
The green sub-pixel column and the red sub-pixel column
may be straight lines that extend through vertices of the
green subpixels and the red sub-pixels, respectively. In the
meantinie, the green sub-pixel may be disposed on one
column between the two blue sub-pixel columns and the red
sub-pixel may be disposed on the other column between the
two blue sub-pixel columns. In this case, even though the red
sub-pixel or the green sub-pixel are located on the same line
in the first direction (v direction), the red sub-pixel or the
green sub-pixel is not located on the same line in the second
direction (x direction).

[0045] When the blue, red, and green sub-pixels are dis-
posed as illustrated in FIG. 3(a), the blue-red-green sub-
pixels are repeated on the same line in the second direction
(x direction) perpendicular to the first direction (y direction)
in accordance with a predetermined order (for example,
R-G-B-R-G-B- . . .).

[0046] Next, an arrangement of sub-pixels will be
described with reference to FIG. 3(b).

[0047] One row of red sub-pixels and one row of green
sub-pixels are disposed on opposite sides of a row formed by
the blue sub-pixels in the second direction (x direction). For
example, red sub-pixels may be disposed above a row
formed by the blue sub-pixels and green sub-pixels may be
disposed below the row formed by the blue sub-pixels, or
vice versa.

[0048] When it is assumed that a row formed by the blue
sub-pixels of the pixel 200-1 and the pixel 200-3 is a first
row and a row formed by the blue sub-pixels of the pixel
200-2 and the pixel 200-4 is a second row, one green
sub-pixel row and one red sub-pixel row are located between
the first row and the second row. In the meantime, the green
sub-pixels may be disposed on one row between the first and
second rows and the red sub-pixels may be disposed on the
other row between the first and second rows. In this case,
even though the red sub-pixel or the green sub-pixel are
located on the same line in the second direction (x direction),
the red sub-pixel or the green sub-pixel are not located on
the same line in the first direction (y direction).

[0049] When the blue, red, and green sub-pixels are dis-
posed as illustrated in FIG. 3(b), the blue-red-green sub-
pixels are repeated on the same line in the first direction (y
direction) perpendicular to the second direction (x direction)
in accordance with a predetermined order (for example,
R-G-B-R-G-B- . . .).

[0050] In the first exemplary embodiment, sub-pixels of
any one color (for example, blue) may be formed on a
substrate using a common layer structure. In the meantime,
sub-pixels of the remaining two colors (for example, red and
green) may be formed on the substrate using a slot mask.
That is, after depositing a blue organic light emitting mate-
rial on the entire substrate, red and green organic light
emitting materials may be deposited in a predetermined
position through a mask. In this case, a vertical alignment
margin d and a horizontal alignment margin e of the blue
sub-pixel are minimized, so that it is advantageous to
implement high resolution.

[0051] FIG. 4 is a view illustrating a pixel structure
according to a second exemplary embodiment of the present
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disclosure. Further, FIG. 5 is view illustrating a modification
embodiment of the second exemplary embodiment.

[0052] A second exemplary embodiment is a structure
which may increase a pixel integration degree and resolution
more than that of the first exemplary embodiment. In other
words, the second exemplary embodiment is a structure
which may reduce a distance spaced between sub-pixels. To
this end, the red and green sub-pixels have a triangular
shape. A pixel structure which will be described below is a
real structure in which one unit pixel 200-1 to 200-4 includes
all R/G/B sub-pixels. Each unit pixel 200-1 to 200-4
includes one or more red sub-pixels R, one or more green
sub-pixels G, and one or more blue sub-pixels B. Herein-
after, for the convenience of description, it is assumed that
the unit pixel includes one red sub-pixel R, one green
sub-pixel G, and one blue sub-pixel.

[0053] In this case, the blue sub-pixels may be formed to
have a rhombus shape (a diamond shape) in which a
diagonal lines are disposed in a first direction (y direction)
as illustrated in FIG. 4. The red sub-pixel and the green
sub-pixel may be formed to have a triangular shape. In this
case, the red sub-pixel may have a triangular shape having
a side R1 which faces a first side B1 of the quadrangle and
a side R2 which is parallel to the first direction. Further, the
green sub-pixel may have a triangular shape having a side
G1 which faces a second side B2 adjacent to the first side B1
and a side G2 which is parallel to the first direction. When
the side R2 of the red sub-pixel which is parallel to the first
direction faces the side G2 of the red sub-pixel which is
parallel to the first direction, it is advantageous to reduce the
distance spaced between the sub-pixels. The side R1 and the
side B1 and/or the side G1 and the side B2 may be parallel
to each other. However, it is obvious that the shapes of the
blue, red, and green sub-pixels may be modified in accor-
dance with a display characteristic or an element character-
istic. That is, the red or the green sub-pixel has a thombus
shape and the remaining two color sub-pixels may have a
triangular shape.

[0054] In the meantime, the red sub-pixel and the green
sub-pixel are disposed above or below the blue sub-pixel in
the unit pixel. In FIG. 4, the red sub-pixel and the green
sub-pixel are disposed above the blue sub-pixel. However,
when FIG. 4 rotates by 180 degrees, it is considered that the
red sub-pixel and the green sub-pixel are disposed below the
blue sub-pixel.

[0055] The red sub-pixel and the green sub-pixel are
disposed to be spaced apart from the adjacent two sides B1
and B2 of the quadrangle formed by the blue sub-pixel by a
predetermined distance a, respectively. The shorter the
spaced distance, the smaller the unit pixel. Therefore, the
pixel integration degree may be increased. In the pixel
according to the exemplary embodiment of the present
disclosure, the red sub-pixel and the green sub-pixel are
disposed such that their vertexes face each other. Therefore,
the spaced distance  between two sub-pixels may be
reduced. That is, when two sub-pixels are adjacent to each
other at points, rather than lines, even though color mixture
is generated in both sub-pixels, the color mixture may not be
visible. Therefore, the color mixture problem between sub-
pixels is not remarkably revealed through the above-de-
scribed arrangement, so that it is possible to increase the
FMM margin. When the FMM margin is increased, defect is
reduced during the pixel alignment process. Further, when
the FMM margin is larger, a pixel size may be increased.
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Therefore, the aperture rate is increased, which results in
reducing a load of the organic light emitting element to
obtain the same brightness. As a result, a life span of the
organic light emitting display device is also increased.
[0056] The spaced distance a between the blue sub-pixel
and the green (or red) sub-pixel may be designed to be
smaller than f. Further, the alignment margin { between
sub-pixels having a triangular shape may be designed to be
smaller than a spaced distance g between sub-pixels
included in the adjacent pixel.

[0057] An area of each sub-pixel is determined in consid-
eration of a durability of an organic light emitting material
used for each sub-pixel. For example, the sizes of sub-pixels
may be determined in the descending order from the blue
sub-pixel, the green sub-pixel, and the red sub-pixel. That is,
the size of the blue sub-pixel is the largest. That is, the sizes
of the sub-pixels may be allocated in the order of the blue,
green, and blue sub-pixels (blue>green>red). However, the
order of the sizes may be modified.

[0058] The blue sub-pixel may be formed on the substrate
using a common layer structure. In the meantime, the
remaining two color (for example, red and green) sub-pixels
may be formed on the substrate using a slot mask. That is,
after depositing a blue organic light emitting material on the
entire substrate, red and green organic light emitting mate-
rials may be deposited in a predetermined position through
a mask. In this case, a vertical alignment margin d and a
horizontal alignment margin e of the blue sub-pixel are
minimized, so that it is advantageous to implement high
resolution.

[0059] The blue sub-pixels B included in pixels 200-1 and
200-2 or 200-3 and 200-4 which are adjacent in the first
direction (y direction) are located on the same line. (see a-a'
and d-d' of FIG. 5). Further, the blue sub-pixels B included
in pixels 200-1 and 200-3 or 200-2 and 200-4 which are
adjacent in the second direction (x direction) are located on
the same line. (see 2-2' and 4-4' of FIG. 5).

[0060] The red sub-pixels and the green sub-pixels are
disposed along the second direction (x direction) between a
row formed by the blue sub-pixels in one row. (see 1-1' and
3-3' of FIG. 5). In this case, the red sub-pixels and the green
sub-pixels are disposed to appear alternately one by one in
the x direction as illustrated in FIGS. 4 and 5.

[0061] In the meantime, one column of red sub-pixels and
one column of green sub-pixels are disposed on both sides
of a column formed by the blue sub-pixels in the first
direction (y direction). Therefore, it is considered that the
red sub-pixels and the green sub-pixels are disposed
between the columns formed by the blue sub-pixels in the
first direction in two columns. (see b-b' and c-¢' of FIG. 5).
[0062] A first direction arrangement of the red and green
sub-pixels will be described with reference to FIG. 4. As
illustrated in F1G. 4, between two columns formed by the red
sub-pixels and the green sub-pixels disposed between col-
umns formed by the blue sub-pixels in the y direction, the
red sub-pixels are disposed in the first column and the green
sub-pixels are disposed in the second column, or vice versa.
That is, between the columns formed by the blue sub-pixels
in the y direction, one column (first column) formed by the
red sub-pixels in the y direction and one column (second
column) formed by the green sub-pixels in the y direction
are located. In other words, on both sides of the columns
formed by the blue sub-pixels in the y direction, one column
(first column) formed by the red sub-pixels in the y direction
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and one column (second column) formed by the green
sub-pixels in the y direction are located.

[0063] Since the y direction arrangement of the red sub-
pixel and the green sub-pixel as illustrated in FIG. 4 is the
same as an extending direction of the data line, the data line
corresponding to a sub-pixel of a specific color (for example,
R) does not pass a sub-pixel area of other color (for example,
G). Therefore, coupling between R and G, G and B, or B and
R is not generated so that color reproducibility is improved.
[0064] A first direction arrangement of the red and green
sub-pixels will be described with reference to FIG. 5.
[0065] As illustrated in FIG. 5, in two columns (b-b' and
c-c') formed by the red sub-pixels and the green sub-pixels
disposed between columns (a-a' and d-d') formed by the blue
sub-pixels in the y direction, the red sub-pixels and the green
sub-pixels may be alternately disposed one by one. That is,
between the columns formed by the blue sub-pixels in the y
direction, two columns in which the red sub-pixels and the
green sub-pixels alternately appear in the y direction are
located. In this case, the red and green sub-pixels may be
disposed such that the red sub-pixels and the green sub-
pixels alternately appear between two columns (b-b' and
c-c'). (1-1' and 3-3").

[0066] According to the x and y direction arrangement of
the red sub-pixel and the green sub-pixel as illustrated in
FIG. 5, since the red sub-pixels and the green sub-pixels are
alternately disposed, adverse influence from an underlying
layer may be dispersed.

[0067] FIG. 6 is a view illustrating a pixel structure
according to a third exemplary embodiment of the present
disclosure. Further, FIG. 7 is a modification embodiment of
the third exemplary embodiment.

[0068] A third exemplary embodiment is a structure which
may increase a pixel integration degree more than that of the
first exemplary embodiment. A pixel structure which will be
described below is a real structure in which one unit pixel
200-1 to 200-4 includes all R/G/B sub-pixels. Each umt
pixel 200-1 to 200-4 includes one or more red sub-pixels R,
one or more green sub-pixels G, and one or more blue
sub-pixels B. Hereinafter, for the convenience of descrip-
tion, it is assumed that the unit pixel includes one red
sub-pixel R, one green sub-pixel G, and one blue sub-pixel.
[0069] The blue sub-pixel may be formed to have a
rhombus shape (a diamond shape) in which diagonal lines
are disposed in a first direction (y direction) as illustrated in
FIG. 4. The red and green sub-pixels have a triangular shape.
The arrangement of the blue, green, and green sub-pixels in
the unit pixel is the same as described with reference to
FIGS. 4 and 5.

[0070] Referring to FIG. 6, the blue sub-pixels B included
in pixels 200-1 and 200-2 or 200-3 and 200-4 which are
adjacent in the first direction (y direction) are located on the
same line. (see a-a' and d-d' of FIG. 5). Further, the blue
sub-pixels B included in pixels 200-1 and 200-3 or 200-2
and 200-4 which are adjacent in the second direction (x
direction) are located on the same line. (see 2-2' and 4-4' of
FIG. 5).

[0071] The red sub-pixels and the green sub-pixels are
disposed along the second direction (x direction) between
rows formed by the blue sub-pixels in one row. (see 1-1' and
3-3' of FIG. 5). In this case, the red sub-pixels and the green
sub-pixels are disposed to appear alternately two by two in
the x direction as illustrated in FIG. 6. That is, the red
sub-pixels and the green sub-pixels may be continuously
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disposed between two pixels adjacent in the second direction
(x direction), with the red sub-pixel being adjacent to a
corresponding red sub-pixel in an adjacent pixel and the
green sub-pixel being adjacent to a corresponding green
sub-pixel in an adjacent pixel. In the third exemplary
embodiment, since a slot mask having a larger slot size (R’
and/or G') than the second exemplary embodiment is used,
a more efficient process may be performed.

[0072] In the meantime, one column of red sub-pixels and
one column of green sub-pixels are disposed on both sides
of a column formed by the blue sub-pixels in the first
direction (y direction). Therefore, it is also considered that
the red sub-pixels and the green sub-pixels are disposed
between columns formed by the blue sub-pixels in the first
direction in two columns. (see b-b' and c-¢' of FIG. 5).
[0073] An arrangement of the red sub-pixel and the green
sub-pixel in the first direction will be described with refer-
ence to FIGS. 6 and 7.

[0074] First, as illustrated in FIG. 6, two columns of the
red sub-pixels or the green sub-pixels may be disposed in
two columns disposed between columns formed by the blue
sub-pixels in the v direction. That is, the column of the red
sub-pixels is located on one side (for example, left side) of
the column formed by the blue sub-pixels in the y direction
and the column of the green sub-pixels is located on the
other side. Therefore, the blue/red/green sub-pixels may
repeatedly appear in this manner <one column of blue
sub-pixels-two columns of green sub-pixels-one columns of
blue sub-pixels-two columns of red sub-pixels-one column
of blue sub-pixels- . . . > in the y direction.

[0075] Since the y direction arrangement of the red sub-
pixels and the green sub-pixels as illustrated in FIG. 4 is the
same as an extending direction of the data line, the data line
corresponding to a sub-pixel of a specific color (for example,
R) does not pass a sub-pixel area of other color (for example,
G). Therefore, coupling between R and G, G and B, or B and
R is not generated so that color reproducibility is improved.
[0076] Next, as illustrated in FIG. 7, in two columns
formed by the red sub-pixels and the green sub-pixels
disposed between columns formed by the blue sub-pixels in
the y direction, the red sub-pixels and the green sub-pixels
may be alternately disposed in the y direction one by one.
That is, between the columns formed by the blue sub-pixels
in the y direction, two columns in which the red sub-pixels
and the green sub-pixels alternately appear in the y direction
are located. In this case, differently from FIG. 5, the same
color sub-pixels appear in the x direction of two columns.
[0077] According to the x and y direction arrangement of
the red sub-pixels and the green sub-pixels as illustrated in
FIG. 7, since the red sub-pixels and the green sub-pixels are
alternately disposed, adverse influence from an underlying
layer may be dispersed.

[0078] The exemplary embodiments of the present disclo-
sure can also be described as follows:

[0079] According to an aspect of the present disclosure, an
organic light emitting display device includes a plurality of
unit pixels. The unit pixels may include one or more red
sub-pixels, one or more green sub-pixels, and one or more
blue sub-pixels, the blue sub-pixels included in adjacent
pixels in a first direction may be located on the same line,
two columns of the red sub-pixels and the green sub-pixels
may be disposed between columns formed by the blue
sub-pixels in the first direction, the blue sub-pixels may have
a quadrangular shape and one of diagonal lines of the
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quadrangle shape may be disposed to be parallel to the first
direction, and the red sub-pixels and the green sub-pixels
may have a triangular shape and may be disposed to be
spaced apart from two adjacent sides of the quadrangular
shape by a predetermined distance.

[0080] The red sub-pixels and the green sub-pixels may be
disposed between rows formed by the blue sub-pixels along
a second direction perpendicular to the first direction in one
row.

[0081] The red sub-pixels and the green sub-pixels may be
alternately disposed one by one.

[0082] The red sub-pixels and the green sub-pixels may be
alternately disposed two by two.

[0083] The red sub-pixels may have a triangular shape
having a side which faces a first side of the quadrangular
shape and a side which is parallel to the first direction and
the green sub-pixels may have a triangular shape having a
side which faces a second side adjacent to the first side and
a side which is parallel to the first direction.

[0084] The red sub-pixels may be disposed in a first
column between two columns and the green sub-pixels may
be disposed in a second column between two columns.
[0085] In the first column and the second column of the
two columns, the red sub-pixels and the green sub-pixels
may be alternately disposed in the first direction one by one
and in the first column and the second column, sub-pixels
having different colors may be disposed in a second direc-
tion perpendicular to the first direction.

[0086] In the first column and the second column of the
two columns, the red sub-pixels and the green sub-pixels
may be alternately disposed in the first direction one by one
and in the first column and the second column, sub-pixels
having the same color may be disposed in a second direction
perpendicular to the first direction.

[0087] The red sub-pixels and the green sub-pixels may be
disposed on both sides of a column formed by the blue
sub-pixel, two columns of the red sub-pixels may be dis-
posed on one side of the column formed by the blue
sub-pixel in the first direction and two columns of the green
sub-pixels may be disposed on the other side of the column
formed by the blue sub-pixels in the first direction.

[0088] A distance between the blue sub-pixels and the red
sub-pixels or the green sub-pixels may be smaller than a
distance between the red sub-pixels and the green sub-
pixels.

[0089] A size of the blue sub-pixel may be larger than a
size of the green sub-pixel and the size of the green sub-pixel
is larger than a size of the red sub-pixel.

[0090] According to another aspect of the present disclo-
sure, an organic light emitting display device includes a
plurality of unit pixels. The unit pixels may include one or
more red sub-pixels, one or more green sub-pixels, and one
or more blue sub-pixels, the blue sub-pixels included in
adjacent pixels in a first direction may be located on the
same line, one column of the red sub-pixels and one column
of the green sub-pixels may be disposed between both sides
of a column formed by the blue sub-pixels in the first
direction, the blue sub-pixel, the red sub-pixel, and the green
sub-pixel may have a quadrangular shape and one of diago-
nal lines of the quadrangular shape may be parallel to the
first direction, and the red sub-pixels and the green sub-
pixels may be disposed to be spaced apart from two adjacent
sides of the quadrangular shape formed by the blue sub-
pixels by a predetermined distance.
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[0091] The blue sub-pixels, the red sub-pixels and the
green sub-pixels may be repeatedly disposed on the same
line in the second direction perpendicular to the first direc-
tion in accordance with a predetermined order.

[0092] Thered sub-pixels and the green sub-pixels may be
disposed between columns formed by the blue sub-pixels in
the first direction in two columns.

[0093] The green sub-pixels may be disposed in a first
column between two columns and the red sub-pixels are
disposed in a second column between two columns.
[0094] It will be appreciated that technical spirit of the
present disclosure have been described herein for purposes
of illustration by the above description and the accompany-
ing drawings, and that combination, separation, substitution,
and modifications of components may be made by those
skilled in the art without departing from the scope and spirit
of the present disclosure. Therefore, the exemplary embodi-
ments of the present disclosure are provided for illustrative
purposes only but not intended to limit the technical spirit of
the present disclosure. The scope of the technical spirit of the
present disclosure is not limited thereto. The protective
scope of the present disclosure should be construed based on
the following claims, and all the technical concepts in the
equivalent scope thereof should be construed as falling
within the scope of the present disclosure.

What is claimed is:

1. An organic light emitting display device, comprising:

a plurality of unit pixels, each of the unit pixels including

one or more red sub-pixels, one or more green sub-

pixels, and one or more blue sub-pixels,

the blue sub-pixels of adjacent pixels in a first direction
are located along a same line in the first direction,

two columns of the red sub-pixels and the green
sub-pixels are disposed between successive columns
formed by the blue sub-pixels in the first direction,

the blue sub-pixels have a quadrangular shape and a
diagonal line of the quadrangular shape is disposed
to be parallel to the first direction, and

the red sub-pixels and the green sub-pixels have a
triangular shape and are disposed to be spaced apart
from respective adjacent sides of the quadrangular
blue sub-pixels by a predetermined distance.

2. The organic light emitting display device according to
claim 1, wherein the red sub-pixels and the green sub-pixels
are disposed between rows formed by the blue sub-pixels
along a second direction perpendicular to the first direction
in one row.

3. The organic light emitting display device according to
claim 2, wherein the red sub-pixels and the green sub-pixels
are alternately disposed one by one along the second direc-
tion.

4. The organic light emitting display device according to
claim 2, wherein the red sub-pixels and the green sub-pixels
are alternately disposed two by two along the second direc-
tion.

5. The organic light emitting display device according to
claim 1, wherein the red sub-pixels have a side that faces a
first side of the quadrangular blue sub-pixel, and another
side that is parallel to the first direction, and

the green sub-pixels have a side that faces a second side

of the blue sub-pixel adjacent to the first side, and
another side that is parallel to the first direction.

6. The organic light emitting display device according to
claim 1, wherein the red sub-pixels are disposed in a first
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column between the successive columns of the blue sub-
pixels, and the green sub-pixels are disposed in a second
column between the successive columns of the blue sub-
pixels.

7. The organic light emitting display device according to
claim 1, wherein in a first column and a second column of
the two columns of the red sub-pixels and the green sub-
pixels, the red sub-pixels and the green sub-pixels are
alternately disposed in the first direction one by one, and in
the first column and the second column, sub-pixels having
different colors are alternately disposed in a second direction
perpendicular to the first direction.

8. The organic light emitting display device according to
claim 1, wherein in a first column and a second column of
the two columns of the red sub-pixels and the green sub-
pixels, the red sub-pixels and the green sub-pixels are
alternately disposed in the first direction one by one, and in
the first column and the second column, sub-pixels having
the same color are disposed in a second direction perpen-
dicular to the first direction.

9. The organic light emitting display device according to
claim 1, wherein the red sub-pixels and the green sub-pixels
are disposed on both sides of a column formed by the blue
sub-pixels, two columns of the red sub-pixels are disposed
on one side of the column formed by the blue sub-pixels in
the first direction and two columns of the green sub-pixels
are disposed on the other side of the column formed by the
blue sub-pixels in the first direction.

10. The organic light emitting display device according to
claim 1, wherein a distance between the blue sub-pixels and
at least one of an adjacent red sub-pixel and an adjacent
green sub-pixel of a same unit pixel is smaller than a
distance between the red sub-pixel and the green sub-pixel
of the unit pixel.

11. The organic light emitting display device according to
claim 1, wherein a size of the blue sub-pixels is larger than
a size of the green sub-pixels, and the size of the green
sub-pixels is larger than a size of the red sub-pixels.

12. An organic light emitting display device, comprising:
a plurality of unit pixels, each of the unit pixels including

one or more red sub-pixels, one or more green sub-
pixels, and one or more blue sub-pixels,

the blue sub-pixels of adjacent pixels in a first direction
are located on a same line,
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one column of the red sub-pixels and one column of the
green sub-pixels are disposed along opposite sides of
a column formed by the blue sub-pixels in the first
direction,

the blue sub-pixels, the red sub-pixels, and the green
sub-pixels have quadrangular shapes, each of the
quadrangular shapes having a diagonal line oriented
parallel to the first direction, and

the red sub-pixels and the green sub-pixels are spaced
apart from respective adjacent sides of the blue
sub-pixels by a predetermined distance.

13. The organic light emitting display device according to
claim 12, wherein the blue sub-pixels, the red sub-pixels and
the green sub-pixels are repeatedly disposed on the same
line in the second direction perpendicular to the first direc-
tion in accordance with a predetermined order.

14. The organic light emitting display device according to
claim 12, wherein the red sub-pixels and the green sub-
pixels are disposed in two columns between respective
columns formed by the blue sub-pixels in the first direction.

15. The organic light emitting display device according to
claim 14, wherein the green sub-pixels are disposed in a first
column of the two columns and the red sub-pixels are
disposed in a second column of the two columns.

16. An organic light emitting display device, comprising:

a first unit pixel, the first unit pixel including a first red
sub-pixel, a first green sub-pixel, and a first blue
sub-pixel; and

a second unit pixel adjacent to the first unit pixel in a row
direction, the second unit pixel including a second red
sub-pixel, a second green sub-pixel, and a second blue
sub-pixel,

wherein the first and the second green sub-pixels are
adjacent to one another in the row direction.

17. The organic light emitting display device of claim 16,

further comprising:

a third unit pixel adjacent to the first unit pixel in a column
direction, the third unit pixel including a third red
sub-pixel, a third green sub-pixel, and a third blue
sub-pixel; and

a fourth unit pixel adjacent to the third unit pixel in the
row direction, the fourth unit pixel including a fourth
red sub-pixel, a fourth green sub-pixel, and a fourth
blue sub-pixel,

wherein the third and fourth green sub-pixels are adjacent
to one another in the row direction.
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