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ORGANIC LIGHT EMITTING DISPLAY
DEVICE WITH SUBSTANTIALLY
POLYGONAL SUB-PIXELS

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application is a continuation of U.S. patent
application Ser. No. 13/448,947, filed Apr. 17, 2012 which
claims priority to and the benefit of Korean Patent Applica-
tion No. 10-2011-0065141, filed on Jun. 30, 2011, in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein in its entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] Embodiments of the present invention relate to an
organic light emitting display device.

[0004] 2. Description of Related Art

[0005] Organic light emitting display devices are self-
emissive displays that emit light by electrically exciting
organic compounds, and are being considered as next genera-
tion display devices that may address problems of liquid
crystal display devices, as organic light emitting display
devices may operate with low voltage, may havea thin profile,
and have wide viewing angles and fast response speeds.
Therefore, demands for organic light emitting display devices
with high resolution are increasing.

[0006] Alight emission layerineach of sub-pixels that emit
light is patterned by colors for realizing full-white color, and
to do this, a deposition process using a fine metal mask is
performed. However, there is a limitation in finely patterning
each of the sub-pixels according to the deposition process
using a fine metal mask.

[0007] Accordingly, an aperture ratio, which is a ratio of an
actual light emitting area to an entire display screen of the
organic light emitting display device, is reduced as the reso-
lution of the organic light-emitting display device increases.
The reduction of the aperture ratio means that a light emitting
area in each of the sub-pixels is reduced, and accordingly, the
lifespan of the organic light emitting display device may be
degraded.

SUMMARY

[0008] Embodiments of the present invention provide an
organic light emitting display device with an increased
lifespan by increasing an aperture ratio.

[0009] Embodiments of the present invention also provide
an organic light emitting display device capable of reducing
or preventing image quality degradation.

[0010] According to an aspect of embodiments of the
present invention, there is provided an organic light emitting
display device including a plurality of sub-pixels arranged in
asubstantially hexagonally-shaped structure, each of the sub-
pixels including a corresponding one of a plurality of organic
light emitting devices, wherein the plurality of sub-pixels
includes a plurality of first sub-pixels for emitting light of a
first color, a plurality of second sub-pixels for emitting light
of a second color, and a plurality of third sub-pixels for
emitting light of a third color, and wherein centers of adjacent
ones of the first, second, and third sub-pixels form a triangle
having one of three sides that is shorter than the other two of
the sides.
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[0011] The three sides of the triangle may have different
lengths.
[0012] The first color may be green, the second color may

be blue, and the third color may be red.

[0013] According to another aspect of embodiments of the
present invention, there is provided an organic light emitting
display device including a plurality of sub-pixels arranged in
asubstantially hexagonally-shaped structure, each of the sub-
pixels including a corresponding one of a plurality of organic
light emitting devices, wherein the plurality of sub-pixels
includes a plurality of first sub-pixels for emitting light of a
first color, a plurality of second sub-pixels for emitting light
of a second color, and a plurality of third sub-pixels for
emitting light of a third color, wherein sub-pixels of different
colors from among the plurality of sub-pixels are adjacent in
a first direction and are adjacent in a second direction that is
perpendicular to the first direction, and wherein a first center
line through centers of the first sub-pixels in the second direc-
tion is separated from a second center line through centers of
the second sub-pixels in the second direction, the second
sub-pixels being adjacent to corresponding ones of the first
sub-pixels in the second direction.

[0014] A third center line through centers of the third sub-
pixels in the second direction may coincide with the second
center line, the third sub-pixels being adjacent to correspond-
ing ones of the first sub-pixels in the second direction.
[0015] A third center line through centers of the third sub-
pixels in the second direction may coincide with the first
center line, the third sub-pixels being adjacent to correspond-
ing ones of the first sub-pixels in the second direction.
[0016] A third center line through centers of the third sub-
pixels in the second direction may be separated from the
second center line, the third sub-pixels being adjacent to
corresponding ones of the first sub-pixels in the second direc-
tion.

[0017] A distance between the centers of two of the first
sub-pixels that are nearest in the first direction may be shorter
than a distance between the centers of two of the second
sub-pixels that are nearest in the first direction.

[0018] A distance between the centers of two of the first
sub-pixels that are nearest in the first direction may be shorter
than a distance between the centers of two of the third sub-
pixels that are nearest in the first direction.

[0019] A distance between the centers of two of the third
sub-pixels that are nearest in the first direction may be shorter
than a distance between the centers of two of the second
sub-pixels that are nearest in the first direction.

[0020] The first color may be green, the second color may
be blue, and the third color may be red.

[0021] According to another aspect of embodiments of the
present invention, there is provided an organic light emitting
display device including a plurality of sub-pixels arranged in
asubstantially hexagonally-shaped structure, each of the sub-
pixels including a corresponding one of a plurality of organic
light emitting devices, wherein the plurality of sub-pixels
includes a plurality of first sub-pixels for emitting light of a
first color, a plurality of second sub-pixels for emitting light
of a second color that is different from the first color, and a
plurality of third sub-pixels for emitting light of a third color
that is different from the first and second colors, wherein
sub-pixels of different colors from among the plurality of
sub-pixels are adjacent along a first axis and are adjacent
along a second axis that is perpendicular to the first axis, and
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wherein a width of each of the first sub-pixels along the first
axis is narrower than a width of each of the second sub-pixels
along the first axis.

[0022] Thewidthofone of the first sub-pixels along the first
axis may be narrower than a width of the one of the first
sub-pixels along the second axis.

[0023] Centers of the first sub-pixels in a column arranged
along the second axis may be offset along the first axis from
centers of the second sub-pixels arranged in the column.
[0024] The centers of the first sub-pixels in odd number
columns and the centers of the first sub-pixels in even number
columns may be shifted in opposite directions along the first
axis.

[0025] A width of each of the third sub-pixels along the first
axis may be narrower than a width of each of the second
sub-pixels along the first axis.

[0026] The width of one of the third sub-pixels along the
first axis may be narrower than a width of the one of the third
sub-pixels along the second axis.

[0027] Centers of the third sub-pixels in a column arranged
along the second axis may be offset along the first axis from
centers of the second sub-pixels arranged in the column.
[0028] The centers of the third sub-pixels in odd number
columns and the centers of the third sub-pixels in even num-
ber columns may be shifted along the first axis in opposite
directions.

[0029] A width of each of the second sub-pixels along the
first axis may be narrower than a width of each of the second
sub-pixels along the second axis.

[0030] The first color may be green, the second color may
be blue, and the third color may be red.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Theabove and other features and aspects of embodi-
ments of the present invention will become more apparent by
describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

[0032] FIG.1isaplan view of sub-pixels in an organic light
emitting display device according to an embodiment of the
present invention;

[0033] FIG. 2is a cross-sectional view of one of a plurality
of sub-pixels of the embodiment shown in FIG. 1;

[0034] FIG. 3 is a plan view of first sub-pixels in one col-
umn from among the sub-pixels of the embodiment shown in
FIG. 1;

[0035] FIG. 4 is a plan view of second sub-pixels in one
column from among the sub-pixels of the embodiment shown
in FIG. 1;

[0036] FIG.5isaplan view of sub-pixels in an organic light
emitting display device according to another embodiment of
the present invention; and

[0037] FIG. 6isaplan view of sub-pixels in an organic light
emitting display device according to yet another embodiment
of the present invention.

DETAILED DESCRIPTION

[0038] Hereinafter, embodiments of an organic light emit-
ting display device according to the present invention will be
described with reference to accompanying drawings.

[0039] FIG.1isaplan view of sub-pixels in an organic light
emitting display device according to an embodiment of the
present invention.
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[0040] Referring to FIG. 1, the organic light emitting dis-
play device according to the present embodiment includes
sub-pixels, with each of the sub-pixels being substantially
hexagon-shaped (e.g., six sided) and arranged in a substan-
tially hexagonal structure.

[0041] Each of the sub-pixels includes a pixel circuit
including an organic light emitting device and a thin film
transistor.

[0042] FIG. 2 is a cross-sectional view of one of the sub-
pixels of the embodiment shown in FIG. 1.

[0043] AsshowninFIG. 2, athin film transistor T is formed
on a substrate 40, and an organic light emitting device 50 that
is electrically coupled to the thin film transistor T is located on
the substrate 40.

[0044] A bufferlayer 41 is formed on the substrate 40, and
the thin film transistor T is located on the buffer layer 41.
[0045] The buffer layer 41 reduces or prevents impurity
elements from penetrating into the substrate 40, and pla-
narizes the surface of the substrate 40. The buffer layer 41
may be formed of various materials. For example, the buffer
layer 41 may be formed of an inorganic material, such as
silicon oxide, silicon nitride, silicon oxinitride, aluminum
oxide, aluminum nitride, titanium oxide, or titanium nitride,
may be formed of an organic material, such as polyimide,
polyester, or acryl, or may be formed of a stacked structure
thereof. However, the buffer layer 41 is not an essential ele-
ment, that is, the buffer layer 41 is not necessary to practice
the embodiments of the present invention.

[0046] An active layer 42, which is formed of a semicon-
ductor material, is patterned on the buffer layer 41. The active
layer 42 may be formed of polycrystalline silicon; however,
the present embodiment is not limited thereto, that is, the
active layer 42 may be formed of other materials, such as an
oxide semiconductor. Forexample, the active layer 42 may be
a G-1-Z-0 layer [e.g., a (In,05)a(Ga,05)b(ZnO)c layer,
wherein a, b, and ¢ are respectively real numbers respectively
satisfying conditions of a=0, b=0, and ¢>0].

[0047] A gate insulating layer 43 is formed on the buffer
layer 41 so as to cover the active layer 42, and a gate electrode
44 is formed on the gate insulating layer 43.

[0048] An interlayer dielectric 45 is formed on the gate
insulating layer 43 so as to cover the gate electrode 44. A
source electrode 46 and a drain electrode 47 are formed onthe
interlayer dielectric 45 to contact the active layer 42 through
respective contact holes.

[0049] According to the present embodiment, at least one
thin film transistor T is located in each of the sub-pixels. In
addition, FIG. 2 shows one thin film transistor T; however, the
present invention is not limited thereto. That is, a plurality of
thin film transistors T may be located in each of the sub-pixels
to configure a pixel circuit unit, and the pixel circuit unit may
further include a capacitor.

[0050] The thin film transistor T is covered by a first insu-
lating layer 48. The first insulating layer 48 is a layer-shaped
structure including at least one layer formed on the interlayer
dielectric 45, and may be formed of an organic material
and/or an inorganic material. The organic material may be, for
example, a polymer material such as acryl, polyimide, or
polyester, and the inorganic material may be, for example,
silicon oxide, silicon nitride, silicon oxinitride, aluminum
oxide, aluminum nitride, titanium oxide, or titanium nitride.
[0051] A first electrode 51 is formed on the first insulating
layer 48. The first electrode 51 is coupled to the drain elec-
trode 47 via a via-hole formed in the first insulating layer 48.
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[0052] In addition, a second insulating layer 54 is formed
on the first insulating layer 48, and the second insulating layer
54 covers an edge of the first electrode 51. The second insu-
lating layer 54 includes an opening 55 exposing a part of the
first electrode 51. The second insulating layer 54 may be
formed of an organic material such as acryl, polyimide, or
polyester; however, the present invention is not limited
thereto, that is, the second insulating layer 54 may be formed
of an inorganic material or an organic/inorganic compound.

[0053] An organic emission layer 53 is formed on the first
electrode 51 and the second insulating layer 54 so as to cover
the part of the first electrode 51 that is exposed by the opening
55, and a second electrode 52 is formed on the organic emis-
sion layer 53 and the second insulating layer 54 so as to cover
the organic emission layer 53.

[0054] The first electrode 51 is patterned independently on
each of the sub-pixels, and the second electrode 52 is formed
as a common electrode (e.g., an electrode that covers all the
sub-pixels). The opening 55 of the second insulating layer 54
is formed in each of the sub-pixels, and an area of the opening
55 is substantially the same as an area of the light emitting
region in the sub-pixel. In the sub-pixel having the hexagonal
structure of the embodiment shown in FIG. 1, the opening 55
1s formed to have a substantially hexagonal plane shape. The
opening 55 and the first electrode 51 do not need to have the
same plane shapes, and the first electrode 51 may be formed
to have another shape, for example, a triangular or other
polygonal shape.

[0055] The first electrode 51, the second electrode 52, and
the organic emission layer 53 form the organic light emitting
device 50.

[0056] The first electrode 51 and the second electrode 52
may have polarities that are opposite to each other, that is,
may be formed respectively as an anode and a cathode. Alter-
natively, the first electrode 51 may be a cathode and the
second electrode 52 may be an anode.

[0057] In any case, the electrode functioning as the anode
includes a conductive material having a work function of a
high absolute value, and the electrode functioning as the
cathode includes a conductive material having a work func-
tion of a low absolute value. The conductive material having
a high work function may be a transparent conductive oxide
material such as, for example, indium tin oxide (ITO), In,O;,
Zn0Q, or indium zinc oxide (IZO), or a noble metal such as Au.
The conductive material having a low work function may be,
for example, Ag, Al, Mg, Li, Ca, LiF/Ca, or LiF/Al.

[0058] In a top emission type display device in which
images are displayed toward a direction away from the sub-
strate 40, the first electrode 51 includes a light reflective
material, and the second electrode 52 is a light transmission
type electrode.

[0059] To do this, when the first electrode 51 functions as
the anode, a reflective body is formed of, for example, Ag,
Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, or a compound thereof, and
then, ITO, IZ0, ZnO, or In, O, having the high work function,
for example, is deposited on the reflective body. In addition,
when the first electrode 51 functions as the cathode, the first
electrode 51 is formed of, for example, Ag, Al, Mg, Li, Ca,
LiF/Ca, or LiF/Al having low work function and is capable of
reflecting light.

[0060] When the second electrode 52 functions as the cath-
ode, the second electrode 52 may be formed to be thin for
performing as a transflective layer by using a metal material
such as, for example, Li, Ca, LiF/Ca, LiF/Al, Al, Mg, or Ag
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having low work function. The transparent conductive mate-
rial such as, for example, ITO, IZ0, ZnO, or In,0; may be
deposited on the metal transflective layer to address high
resistance caused due to the thinness of the transflective layer.
When the second electrode 52 functions as the anode, the
second electrode 52 may be formed of, for example, 1TO,
170, Zn0O, or In,0;.

[0061] The first and second electrodes 51 and 52 may be
formed of various other materials that are known to those of
ordinary skill in the art.

[0062] The first and second electrodes 51 and 52 apply
voltages of opposite polarities to the organic emission layer
53 between the first and second electrodes 51 and 52 to make
the organic emission layer 53 emit light.

[0063] The organic emission layer 53 may be formed of a
low-molecular weight organic material or a high-molecular
weight organic material. If a low-molecular weight organic
material is used, then the organic emission layer 63 may have
asingle or multi-layer structure including at least one selected
from the group consisting of a hole injection layer (HIL), a
hole transport layer (HTL), an emission layer (EML), an
electron transport layer (ETL), and an electron injection layer
(EIL). Examples of available organic materials may include,
for example, copper phthalocyanine (CuPc), N,N'-di(naph-
thalene-1-y1)-N,N'-diphenyl-benzidine (NPB), tris-8-hy-
droxyquinoline aluminum (Alq3), and the like. Such a low-
molecular weight organic material may be deposited by
vacuum deposition.

[0064] Ifahigh-molecular weight organic material is used,
the organic emission layer 53 may have a structure including
the HTL and EML. Here, the HTL may be formed of; for
example, poly(3,4-ethylenedioxythiophene) (PEDOT), and
the EML may be formed of, for example, a polymer organic
material based on PolyPhenylene Vinylene (PPV) and Poly-
fluorene in a screen printing method or an inkjet printing
method.

[0065] The organic emission layer 53 is not limited to the
above examples, and other examples may be applied.

[0066] FIG. 1 is a plan view of the sub-pixels of the above
cross-sectional structures.

[0067] The organic light emitting display device of the
present embodiment includes a plurality of sub-pixels as
shown in FIG. 1.

[0068] Theplurality of sub-pixels include a plurality of first
sub-pixels 1 for emitting light of a first color, a plurality of
second sub-pixels 2 for emitting light of a second color that is
different from the first color, and a plurality of third sub-pixels
3 for emitting light of a third color that is different from the
first and second colors.

[0069] The first through third colors may mix to emit white
light, and in the present embodiment, the first through third
colors may be respectively green, blue, and red. However, the
present invention is not limited thereto, that is, the first
through third colors may be, for example, yellow, cyan, and
magenta, respectively.

[0070] In the present embodiment, the first color is a color
having high color perception. When the sub-pixels emit the
green, blue, and red lights, the green color is the most recog-
nizable color to humans, and thus, the first color is green.
[0071] When the sub-pixels include green, blue, and red
sub-pixels, the organic light emitting material forming the
blue sub-pixels, that is, the second color, has the shortest
lifespan from among the three colors.
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[0072] Each of the sub-pixels is hexagonally shaped, and
the sub-pixels are arranged with a substantially hexagonal
structure. The hexagonal structure corresponds to the plane
shape of the opening 55 formed in the second insulating layer
54 shown in FIG. 2.

[0073] Therefore, each of the first sub-pixels 1 has a first
opening 551 formed as a hexagon, each of the second sub-
pixels 2 has a second opening 552 formed as the hexagon, and
each of the third sub-pixels 3 has a third opening 553 formed
as a hexagon. Therefore, the light emission region of the first
sub-pixel 1 corresponds to the first opening 551, the light
emission region of the second sub-pixel 2 corresponds to the
second opening 552, and the light emission region of the third
sub-pixel 3 corresponds to the third opening 553.

[0074] With respect to embodiments of the present inven-
tion, descriptions about the first sub-pixel 1 through the third
sub-pixel 3 are for the light emission regions of the sub-pixels
1 through 3, and actually, the regions corresponding to the
first through third openings 551 through 553.

[0075] Inthe embodimentofthe present invention shownin
FIG. 1, the sub-pixels are arranged in a substantially hexago-
nal shape, and thus, the sub-pixels are arranged in zigzags
when viewed along a first direction (e.g., along the x-axis, or
in the x direction depicted in FIG. 1) that is a transverse
direction, while the sub-pixels are arranged linearly when
viewed along a second direction (e.g., along the y-axis, or in
the y direction depicted in FIG. 1) that is a longitudinal
direction that is perpendicular to the first direction. In addi-
tion, the first sub-pixel 1, the second sub-pixel 2, and the third
sub-pixel 3 are sequentially arranged in a straight line along
the second direction (y direction), and other ones of the first
through third sub-pixels 1 through 3 are sequentially arranged
in a straight line along the second direction (y direction) that
is adjacent to the above line in the first direction (x direction).
Here, around a given sub-pixel, only sub-pixels of different
colors are arranged, and thus, centers of the first sub-pixel 1,
the second sub-pixel 2, and the third sub-pixel 3 that are
adjacent to each other form a triangle.

[0076] According to the sub-pixels arranged in a hexagonal
shape, the aperture ratio is greater than a structure in which
the sub-pixels are arranged in a rectangular shape. Therefore,
according to the present embodiment, an aperture ratio that is
higher than that of an organic light emitting display device
including sub-pixels arranged in a rectangular shape may be
obtained.

[0077] Inthe above arrangement of the sub-pixels, the sub-
pixels of one color are arranged at every other pixel along the
first direction (x direction), and at every third sub-pixel along
the second direction (y direction). Therefore, a user recog-
nizes that one color is arranged in zigzag along the second
direction (y direction) that is the longitudinal direction.
[0078] According to the embodiment illustrated in FIG. 1,
a width of the first sub-pixel 1 is narrower than those of the
second sub-pixel 2 and the third sub-pixel 3 in the first direc-
tion (x direction). Therefore, the width of the first sub-pixel 1
in the first direction (x direction) is narrower than the width of
the first sub-pixel 1 in the second direction (y direction).
[0079] Here, centers of the first sub-pixels 1 arranged in the
second direction (y direction) are shifted to a side in the first
direction (x direction) with respect to a second center line
through centers of the second sub-pixels. A first center line
that couples the centers ofthe first sub-pixels 1 arranged in the
second direction (y direction) (e.g., a vertical line that passes
through centers of first sub-pixels 1) is separated from the
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second center line that couples the centers of the second
sub-pixels 2 arranged in the second direction (y direction)
(e.g., a vertical line that passes through centers of second
sub-pixels 2), the second sub-pixels 2 being adjacent to the
first sub-pixels 1 in the second direction (y direction) (e.g., the
first and second sub-pixels 1 and 2 being in a same column of
pixels).

[0080] That is, a column of the first sub-pixels 1 arranged in
the second direction (y direction) and another column of the
first sub-pixels 1 adjacent to the above column in the first
direction (x direction) are shifted in opposite directions (e.g,,
opposite directions of the x direction). Therefore, as shown in
FIG. 1, the first sub-pixels 1 in the first column from the left
and the first sub-pixels 1 in the second column from the left
are shifted to face each other. That is, as shown in FIG. 1, the
first sub-pixels 1 in odd number columns are shifted to the
right, and the first sub-pixels 1 in even number columns are
shifted to the left.

[0081] Centers of adjacent ones of the first through third
sub-pixels 1 through 3 form a triangle. Here, one side of the
triangle is shorter than the other sides of the triangle. Accord-
ing to the embodiment shown in FIG. 1, three sides of the
triangle have different lengths.

[0082] Referring to FIGS. 3 and 4, according to the above-
described structure, a horizontal distance d1 between two
adjacent first sub-pixels 1 is shorter than a horizontal distance
d2 between two adjacent second sub-pixels 2. Here, the hori-
zontal distances d1 and d2 are distances in the first direction
(x direction).

[0083] As described above, the first sub-pixels 1 are the
sub-pixels emitting the green light and have high color per-
ception to humans. Therefore, when the horizontal distance
d1 between the centers of the two adjacent first sub-pixels 1 is
reduced, a width of the zigzag pattern of the first sub-pixels 1
arranged in the second direction (y direction) is narrower than
that of the second sub-pixels 2 shown in FIG. 4, and thus, the
zigzag pattern of the first sub-pixels 1 is more nearly straight.
That is, the green sub-pixels that largely affect perception
quality are arranged nearly in a straight line, and thus, degra-
dation of image quality may be reduced or prevented.
[0084] The image quality may be improved without reduc-
ing the distances between openings formed in a second insu-
lating layer in a conventional sub-pixel arrangement as shown
in FIG. 1, and thus, processing margin may be ensured.

[0085] The arrangement structure of the first sub-pixels 1
may be formed by changing the sizes and locations of the first
openings 551 formed in the second insulating layer 54 with-
out changing a size of the first electrode in each of the sub-
pixels, and without changing a structure of the pixel circuit
unit.

[0086] Therefore, all fabrication processes of the organic
light emitting display device may be performed without being
changed.

[0087] FIG. 5 shows sub-pixels according to another
embodiment of the present invention, in which third sub-
pixels 3' are modified in a manner similar to the first sub-
pixels 1 described above.

[0088] Thatis, awidth of the third sub-pixel 3' is reduced to
be narrower than a width of the second sub-pixel 2 in the first
direction (x direction). Therefore, the width of the third sub-
pixel 3' in the first direction (x direction) is narrower than the
width of the third sub-pixel 3' in the second direction (y
direction).
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[0089] Here, centers of the third sub-pixels 3' arranged in
the second direction are shifted to a side in the first direction
(x direction). The first center line coupling the centers of the
first sub-pixels 1 along the second direction (y direction), and
a third center line coupling centers of the third sub-pixels 3'
along the second direction (y direction), the third sub-pixels 3'
being adjacent to the first sub-pixels 1 along the second direc-
tion (y direction), coincide with each other. In addition, the
first center line and the third center line are separated from the
second center line coupling the centers of the second sub-
pixels 2 along the second direction (y direction), the second
sub-pixels 2 being adjacent to the first sub-pixels 1 along the
second direction (y direction).

[0090] That is, a column of the third sub-pixels 3' arranged
in the second direction (y direction) and another column of
the third sub-pixels 3' that is adjacent in the first direction (x
direction) to the above column are shifted in opposite direc-
tions (e.g.,. opposite directions along the x-axis). Therefore,
the third sub-pixels 3'in the first and second columns from the
leftin FIG. 5 are shifted to face each other. That is, as shown
in FIG. 5, the third sub-pixels 3' in odd number columns are
shifted to the right, and the third sub-pixels 3' in even number
columns are shifted to the left.

[0091] Here, centers of the first through third sub-pixels 1,
2, and 3' that are adjacent to each other form a triangle having
three sides of different lengths.

[0092] Inaddition,ahorizontal distance between centers of
two adjacent third sub-pixels 3' is shorter than a horizontal
distance between centers of two adjacent second sub-pixels 2.
[0093] InFIG.5, sizes of the third sub-pixels 3' are reduced
in the same pattern as the first sub-pixels 1; however, the
present invention is not limited thereto. That is, the sizes and
locations of the third sub-pixels 3' may be changed regardless
of the pattern of the first sub-pixels 1, and the first center line
and the third center line need not coincide with each other.
[0094] According to the present embodiment, the third sub-
pixels 3', as well as the first sub-pixels 1, are arranged in
nearly straight lines in the second direction (y direction), and
thus, the image quality may be further improved. In addition,
disadvantages of the hexagonal sub-pixel structure may be
avoided, while still maintaining the advantages of the hex-
agonal sub-pixel structure.

[0095] FIG. 6 shows sub-pixels according to another
embodiment of the present invention, in which structures of
second sub-pixels 2' are changed in addition to the sub-pixels
1 and 3' of the embodiment of FIG. 5.

[0096] 1In the case of the second sub-pixels 2' emitting the
blue light, the brightness of the light emitted from the second
sub-pixels 2' may be degraded due to the short lifespan of the
blue emitting material. Therefore, as shown in FIG. 6, if the
sizes of the second sub-pixels 2' are increased by an amount
equal to the amount that the reduced sizes of the first sub-
pixels 1 and the third sub-pixels 3' are decreased, the blue
emission area increases, and thus, the lifespan degradation of
the blue emitting material and the brightness degradation may
be reduced.

[0097] That is, as shown in FIG. 6, a width in the first
direction (x direction) of the second sub-pixel 2' of the present
embodiment is increased to be wider than the width of the
second sub-pixel 2 in the first direction (x direction) of the
embodiments shown in FIGS. 1 and 5. Therefore, the width of
the second sub-pixel 2' in the first direction (x direction) may
be greater than a width of the second sub-pixel 2'in the second
direction (y direction).
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[0098] Here, the first center line coupling the centers of the
first sub-pixels 1 along the second direction (v direction), and
the third center line coupling the centers of the third sub-
pixels 3" in the second direction (y direction), coincide with
each other, the third sub-pixels 3' being adjacent to the first
sub-pixels 1' along the second direction (y direction) (e.g., the
third sub-pixels 3' being in the same column as the first
sub-pixels 1). In addition, the first center line and the third
center line are separated from the second center line coupling
the centers of the second sub-pixels 2'in the second direction
(y direction), the second sub-pixels 2' being adjacent to the
first sub-pixels 1 along the second direction (y direction)
(e.g., the second sub-pixels 2' being in the same column as the
first sub-pixels 1).

[0099] Since the second sub-pixel 2' emitting the blue light
least affects the display image quality even when the sizes of
the second sub-pixels 2' are increased, the image quality of
the entire display device is not greatly reduced.

[0100] In addition, since the sizes of the second sub-pixels
2" are increased as much as the reduced sizes of the first
sub-pixels 1 and the third sub-pixels 3' are decreased, the
distances between the first openings 551 through the third
openings 553' formed in the second insulating layer 54 are not
decreased, and accordingly, a processing margin may be
maintaired to be the same as a conventional organic light
emitting display device.

[0101] According to the present embodiment, the first and
the third sub-pixels are arranged in patterns that are nearly in
straight lines in the second direction, an image quality may be
improved, and the lifespan of the second sub-pixels may be
increased.

[0102] The above-described pixel structure of the present
embodiment is not limited to the sub-pixels having hexagonal
plane structures as shown in FIGS. 1and 3 through 6, and may
be applied to the sub-pixels having circular, oval, square, or
other polygonal plane shapes. However, in the above cases,
the sub-pixels of different colors are adjacent to each other in
the first direction and the second direction.

[0103] According to embodiments of the present invention,
the following effects may be obtained:

[0104] Since sub-pixels having substantially hexagonal
structures are formed, the aperture ratio may be improved,
and the lifespan of an organic light emitting display device is
also increased;

[0105] The first sub-pixels emitting the green light are
arranged in a pattern that is nearly in a straight line in the
longitudinal direction, thus reducing or preventing degrada-
tion of image quality;

[0106] Inaddition, distances between openings formed in a
second insulating layer are not reduced, and thus, a process-
ing margin may be ensured;

[0107] In addition, the third sub-pixels, as well as the first
sub-pixels, are arranged in the pattern that is nearly in a
straight line in the longitudinal direction, and thus, image
quality may be further improved, and the disadvantages of the
hexagonal sub-pixel structure may be avoided while improv-
ing the advantages of the hexagonal sub-pixel structure;
[0108] By increasing the sizes of the second sub-pixels
emitting the blue light, the lifespan of the second sub-pixels
emitting the blue light may be increased, and brightness deg-
radation may be reduced or prevented;

[0109] In addition, the sizes of the second sub-pixels are
increased as much as the sizes of the first sub-pixels and the
third sub-pixels are decreased, and thus, the distances
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between the first through second openings formed in the
second insulating layer, and accordingly, a processing mar-
gin, may remain unchanged.

[0110] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made therein without departing from the spirit and scope of
the present invention as defined by the following claims, and
equivalents thereof.

What is claimed is:

1. An organic light emitting display device comprising:

aplurality of sub-pixels, at least one of the sub-pixels being

a substantially hexagonally-shaped, each of the sub-
pixels comprising a corresponding one of a plurality of
organic light emitting devices,

wherein the plurality of sub-pixels comprises:

a plurality of first sub-pixels for emitting light of a first
color;

a plurality of second sub-pixels for emitting light of a
second color; and

aplurality of third sub-pixels for emitting light of a third
color, and

wherein centers of adjacent ones of the first, second, and

third sub-pixels having no intervening sub-pixels ther-
ebetween form a triangle having one of three sides that is
shorter than the other two of the sides.

2. The organic light emitting display device of claim 1,
wherein the first color is green, the second color is blue, and
the third color is red.

3. An organic light emitting display device comprising:

aplurality of sub-pixels, at least one of the sub-pixels being

a substantially hexagonally-shaped, each of the sub-
pixels comprising a corresponding one of a plurality of
organic light emitting devices,
wherein the plurality of sub-pixels comprises:
a plurality of first sub-pixels for emitting light of a first
color;
a plurality of second sub-pixels for emitting light of a
second color; and
aplurality of third sub-pixels for emitting light of a third
color,
wherein the sub-pixels are adjacent differently colored
ones of the sub-pixels in a first direction and are adjacent
differently colored ones of the sub-pixels in a second
direction that is different from the first direction, and

wherein a first center line through centers of aligned ones
of the first sub-pixels that are aligned in the second
direction is separated from a second center line through
centers of aligned ones of the second sub-pixels that are
aligned in the second direction, the aligned ones of the
second sub-pixels being adjacent corresponding ones of
the aligned ones of the first sub-pixels in the second
direction.

4. An organic light emitting display device comprising:

aplurality of sub-pixels, at least one of the sub-pixels being

a substantially hexagonally-shaped, each of the sub-
pixels comprising a corresponding one of a plurality of
organic light emitting devices,

wherein the plurality of sub-pixels comprises:

a plurality of first sub-pixels for emitting light of a first
color;

a plurality of second sub-pixels for emitting light of a
second color; and
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aplurality of third sub-pixels for emitting light of a third
color,

wherein the sub-pixels are adjacent differently colored
ones of the sub-pixels in a first direction and are adjacent
differently colored ones of the sub-pixels in a second
direction that is different from the first direction,

wherein a first center line through centers of the first sub-
pixels in the second direction is separated from a second
center line through centers of the second sub-pixels that
are aligned in the second direction, the second sub-
pixels being adjacent corresponding ones of the first
sub-pixels in the second direction,

wherein a third center line through centers of aligned ones
of the third sub-pixels that are aligned in the second
direction coincides with the second center line, the
aligned ones of the third sub-pixels being adjacent cor-
responding ones of the aligned ones of the first sub-
pixels in the second direction.

5. The organic light emitting display device of claim 3,
wherein a third center line through centers of aligned ones of
the third sub-pixels that are aligned in the second direction is
separated from the first center line, the aligned ones of the
third sub-pixels being adjacent corresponding ones of the
aligned ones of the first sub-pixels in the second direction.

6. The organic light emitting display device of claim 3,
wherein a distance between the centers of two of the first
sub-pixels that are nearest in the first direction is shorter than
adistance between the centers of two of the second sub-pixels
that are nearest in the first direction.

7. The organic light emitting display device of claim 3,
wherein a distance between the centers of two of the first
sub-pixels that are nearest in the first direction is shorter than
a distance between the centers of two of the third sub-pixels
that are nearest in the first direction.

8. The organic light emitting display device of claim 3,
wherein a distance between the centers of two of the third
sub-pixels that are nearest in the first direction is shorter than
adistance between the centers of two of the second sub-pixels
that are nearest in the first direction.

9. The organic light emitting display device of claim 3,
wherein the first color is green, the second color is blue, and
the third color is red.

10. An organic light emitting display device comprising:

aplurality of sub-pixels, at least one of the sub-pixels being
a substantially hexagonally-shaped, each of the sub-
pixels comprising a corresponding one of a plurality of
organic light emitting devices,

wherein the plurality of sub-pixels comprises:

a plurality of first sub-pixels for emitting light of a first
color;

a plurality of second sub-pixels for emitting light of a
second color that is different from the first color; and

aplurality of third sub-pixels for emitting light of a third
color that is different from the first and second colors,

wherein sub-pixels of different colors from among the
plurality of sub-pixels are adjacent along a first direction
and are adjacent along a second direction that is at an
angle to the first direction, and

wherein a width of each of the first sub-pixels along the first
direction is narrower than a width of each of the second
sub-pixels along the first direction.
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11. The organic light emitting display device of claim 10,
wherein a width of one of the first sub pixels along the first
axis is narrower than a width of the one of'the first sub pixels
along the second axis.

12. The organic light emitting display device of claim 10,
wherein a width of each of the third sub-pixels along the first
direction is narrower than a width of each of the second
sub-pixels along the first direction.

13. The organic light emitting display device of claim 10,
wherein the first color is green, the second color is blue, and
the third color is red.
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