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ORGANIC LIGHT EMITTING DISPLAY
DEVICE INCLUDING DRIVING SUB-PIXELS
EACH OVERLAPPING WITH MULTIPLE
COLOR SUB-PIXELS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation of co-pending
U.S. patent application Ser. No. 13/467,737 filed on May 9,
2012, which claims the benefit under 35 U.S.C. §119(a) to
Korean Patent Application No. 10-2012-0019225 filed on
Feb. 24, 2012, all of which are hereby expressly incorporated
by reference into the present application.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present disclosure relates to an organic light
emitting display device, and more particularly, to a top emis-
sion type organic light emitting display device.

[0004] 2. Discussion of the Related Art

[0005] An organic light emitting display (OLED) device is
an emissive type display device where an electron of a first
electrode and a hole of a second electrode are injected into an
emission portion and a light is emitted when an exciton gen-
erated by the combination of the electron and the hole tran-
sitions from an excited state to a ground state.

[0006] Since the OLED device has excellent properties
such as a wide viewing angle, a fast response speed and a high
contrast ratio, the OLED device may be used as a graphic
display, a display for television and a surface light source. In
addition, the OLED device is suitable for a next generation
flat panel display because of its thin profile, light weight and
excellent color gamut. Further, the OLED device has an
advantage such that the OLED device may be formed by
using a flexible transparent substrate such as a plastic sub-
strate.

[0007] The OLED device may be classified into a top emis-
sion type and a bottom emission type according to an emis-
sion direction of a light. The bottom emission type OLED
device has a high stability and a high degree of freedom in
process. However, since the bottom emission type OLED
device has a limitation in aperture ratio, it is difficult to apply
the bottom emission type OLED device for a high resolution
product. Recently, as a result, the top emission type OLED
device has been widely used.

[0008] FIG.11is plan view showing a stripe type pixel of an
organic light emitting display device according to the related
art. InFIG. 1, astripe type pixel P includes red, green and blue
sub-pixels SPr, SPg and SPb which are all arranged along a
horizontal direction. Fach of the red, green and blue sub-
pixels SPr, SPg and SPb includes an emission area EA, and
the emission areas EA of the red, green and blue sub-pixels
SPr, SPg and SPb emit lights having colors different from one
another.

[0009] Inthe organic light emitting display (OLED) device
having the stripe type pixel, generally, an organic material is
deposited on a substrate using a shadow mask having a plu-
rality of open patterns. As a result, an organic emitting layer
having a plurality of organic thin film patterns separated from
one another is formed on the substrate, and the plurality of
organic thin film patterns of the organic emitting layer emit a
red-colored light, a green-colored light and a blue-colored
light.
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[0010] Even when the OLED device is a top emission type,
the plurality of organic thin film patterns emitting lights hav-
ing different colors are spaced apart from one another by a gap
to prevent a shadowing effect caused by an ambiguous border
between adjacent organic thin film patterns. A gap area
defined by the distance of the gap is a non-emissive region and
may be referred to as a dead zone. The dead zone makes it
difficult to obtain a high color reproducibility and a high
resolution in the OLED device.

[0011] An OLED device may be classified into a passive
matrix type organic light emitting display (PMOLED) device
and an active matrix type organic light emitting display
(AMOLED) device according to a method of driving an
organic light emitting diode. The AMOLED device includes
a plurality of scan lines, a plurality of data lines, a plurality of
power lines and a plurality of pixels. The plurality of pixels
are connected to the plurality of scan lines, the plurality of
data lines and the plurality of power lines and are arranged in
matrix. Generally, each of the plurality of pixels includes a
light emitting diode (LED), a driving thin film transistor
(TFT) adjusting an amount of current supplied to the LED, a
switching TFT transmitting a data signal to the driving TFT
and a storage capacitor keeping a voltage of the data signal.

[0012] Although the AMOLED device has an advantage in
power consumption, the AMOLED device has non-unifor-
mity in display because intensity of the current flowing
through the driving TFT changes due to a deviation in thresh-
old voltage defined by the voltage difference between a gate
electrode and a source electrode of the driving TFT. Since the
property of the TFT in the pixels changes according to pro-
cess parameters, the driving TFTs in the pixels have a devia-
tion in threshold voltage. To overcome the non-uniformity in
the display between the pixels, a compensating circuit that
compensates the threshold voltage of the driving TFT is fur-
ther formed in the pixel. The compensating circuit includes a
plurality of driving elements. However, since the compensat-
ing circuit including the plurality of driving elements is
formed in a limited region of each sub-pixel, degree of free-
dom in design and integration of the driving elements for the
LED is further restricted.

SUMMARY OF THE INVENTION

[0013] Accordingly, the present invention is directed to an
organic light emitting display device that substantially obvi-
ates one or more of the problems due to limitations and
disadvantages of the related art.

[0014] An object of the present disclosure is to provide a
top emission type organic light emitting display device where
a plurality of organic thin film patterns are spaced apart from
one another by a predetermined gap distance in a pixel.

[0015] Another object of the present disclosure is to pro-
vide an organic light emitting display device having a high
color reproducibility and a high resolution due to improve-
ment of degree of freedom in design and integration of the
driving elements for driving a light emitting diode in a sub-
pixel.

[0016] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. The objectives and other advantages
of the invention will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.
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[0017] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described herein, an organic light emitting dis-
play device according to an embodiment includes: a substrate
having a plurality of sub-pixels including first, second and
third sub-pixels, the first and second sub-pixels disposed
along a vertical direction and the third sub-pixel disposed
adjacent to the first and second sub-pixels along a horizontal
direction; a plurality of driving elements in a driving region
overlapping at least two of the plurality of sub-pixels; a first
electrode over the plurality of driving elements in each of the
plurality of sub-pixels; an organic emitting layer on the first
electrode in each of the plurality of sub-pixels; and a second
electrode on the organic emitting layer and over an entire
surface of the substrate.

[0018] In another aspect, an organic light emitting display
device includes: a substrate having first to sixth sub-pixels
and first to sixth driving sub-pixels, wherein the first, second,
fourth and fifth sub-pixels are sequentially disposed along a
vertical direction, the third sub-pixel is disposed adjacent to
the first and second sub-pixels along a horizontal direction,
and the sixth sub-pixel is disposed adjacent to the fourth and
fifth sub-pixels along the horizontal direction, and wherein
the first to sixth driving sub-pixels are disposed in 3x2 matrix;
a plurality of driving elements in each of the first to sixth
driving sub-pixels over the substrate; and a light emitting
diode in each of the first to sixth sub-pixels over the plurality
of driving elements electrode, the light emitting diode con-
nected to the plurality of driving elements, wherein the first,
second, fourth and fifth sub-pixels have a same size and a
same shape as one another, the third and sixth sub-pixels have
a same size and a same shape as each other, and each of the
first, second, fourth and fifth sub-pixels has a different size
and a different shape from each of the third and sixth sub-
pixels, and wherein the first to sixth driving sub-pixels have a
same size and a same shape as one another.

[0019] According to an embodiment, the invention pro-
vides an organic light emitting display device, including: a
substrate having a plurality of sub-pixels including first, sec-
ond and third sub-pixels, the first and second sub-pixels dis-
posed along a first direction and the third sub-pixel disposed
adjacent to the first and second sub-pixels along a second
direction; and a plurality of driving sub-pixels formed on the
substrate, each of the driving sub-pixels including at least a
driving transistor and a switching unit, wherein each of the
driving sub-pixels corresponds to at least two sub-pixels
among the plurality of sub-pixels.

[0020] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0022] FIG.11is plan view showing a stripe type pixel of an
organic light emitting display device according to the related
art;
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[0023] FIG. 2is across-sectional view showing a top emis-
sion type organic light emitting display device according to
an embodiment of the present invention;

[0024] FIG. 3 is a plan view showing a pixel of a top
emission type organic light emitting display device according
to an embodiment of the present invention;

[0025] FIG. 4 is an equivalent circuit diagram showing a
sub-pixel circuit unit of a top emission type organic light
emitting display device according to an embodiment of the
present invention;

[0026] FIG. 5 is a plan view showing a plurality of sub-
pixels and a plurality of driving sub-pixels of a top emission
type organic light emitting display device according to an
embodiment of the present invention;

[0027] FIG. 6isaplanview showing a sub-pixel circuit unit
in a plurality of sub-pixels and a plurality of driving sub-
pixels of a top emission type organic light emitting display
device according to an embodiment of the present invention;
and

[0028] FIG. 7isa plan view showing a first electrode and a
connection line of a top emission type organic light emitting
display device according to an embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0029] Reference will now be made in detail to the pre-
ferred embodiments, examples of which are illustrated in the
accompanying drawings.

[0030] FIG. 2is across-sectional view showing a top emis-
sion type organic light emitting display (OLED) device
according to an embodiment of the present invention. Since
sub-pixels constituting a pixel have the same structure as one
another, F1G. 2 shows a single sub-pixel. The OLED device of
FIG. 2 thus includes a plurality of pixels, each pixel having a
plurality of sub-pixels, where all the sub-pixels have the same
structure (e.g., the structure shown in FIG. 2) although the
size, shape and orientation may be different. The top emission
OLED device of FIG. 2 and other figures discussed below
further includes other components to operate the OLED
device, such as data lines, gate lines, drivers, timing control-
ler, etc. All the components of the OLED display of FIG. 2 are
operatively coupled and configured.

[0031] InFIG.2, atop emission type organic light emitting
display device 200 includes a substrate 201, a semiconductor
layer 221, a first insulating layer 211, a gate electrode 222, a
second insulating layer 212, a source electrode 223a, a drain
electrode 2235 and a passivation layer 213. The semiconduc-
tor layer 221 is formed on the substrate 221. The semicon-
ductor layer 221 may include one of amorphous silicon and
polycrystalline silicon having an impurity-doped region of
source and drain regions. When the semiconductor layer 221
is formed of polycrystalline silicon, an amorphous silicon
layer may be crystallized to become a polycrystalline silicon
layer after an amorphous silicon layer is formed on the sub-
strate 201. The amorphous silicon layer may be crystallized
through one of a rapid thermal annealing (RTA) method, a
solid phase crystallization (SPC) method, an excimer laser
annealing (ELA) method, a metal induced crystallization
(MIC) method, a metal induced lateral crystallization
(MILC) method and a sequential lateral solidification (SLS)
method.

[0032] Thefirstinsulatinglayer 211 for insulating the semi-
conductor layer 221 and the gate electrode 222 is formed on
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the semiconductor layer 221, and the gate electrode 222 is
formed on the first insulating layer 211. In addition, the first
insulating layer 211 may include one of an inorganic insulat-
ing material such as silicon oxide (SiOx) or silicon nitride
(SiNx) and an organic insulating material such as benzocy-
clobutene (BCB) or acrylic resin.

[0033] The gate electrode 222 may include a conductive
material such as magnesium (Mg), aluminum (Al), nickel
(Ni), chromium (Cr), molybdenum (Mo), tungsten (W),
molybdenum tungsten (MoW), gold (Au), etc. In addition,
the gate electrode 222 may include one of a single layer and
a multiple layer.

[0034] The second insulating layer 212 is formed on the
gate electrode 222 and the first insulating layer 211. The
second insulating layer 212 may include an organic insulating
material such as benzocyclobutene (BCB) and acrylic resin.
The first and second insulating layers 211 and 212 have
contact holes 224 exposing the source and drain regions of the
semiconductor layer 221.

[0035] The source and drain electrodes 223a and 2235 are
formed on the second insulating layer 212. The source and
drain electrodes 223a and 2235 are connected to the source
and drain regions, respectively, of the semiconductor layer
221 through the contact holes 224. The source and drain
electrodes 2234 and 2235 may include a conductive material
such as magnesium (Mg), aluminum (Al), nickel (Ni), chro-
mium (Cr), molybdenum (Mo), tungsten (W), molybdenum
tungsten (MoW), gold (Au), etc. In addition, each of the
source and drain electrodes 223« and 2235 may include one
of a single layer and a multiple layer.

[0036] The passivation layer 213 for planarizing and pro-
tecting a driving thin film transistor (TFT) DRTFT is formed
on the source and drain electrodes 223a and 2235. The pas-
sivation layer 213 may include one of an inorganic insulating
material such as silicon oxide (SiOx) or silicon nitride (SiNx)
and an organic insulating material such as benzocyclobutene
(BCB) or acrylic resin. In addition, the passivation layer 213
may include one of a single layer and a multiple layer.

[0037] The semiconductor layer 221, the first insulating
layer 211, the gate electrode 222, the second insulating layer
212, the source electrode 223a and the drain electrode 2235
may constitute the driving TFT DRTFT. Although the driving
TFT DRTFT is used for an OLED device having a light
emitting diode (LED) in the present disclosure, the driving
TFT DRTFT may be used for various display devices.

[0038] The OLED device 200 further includes a light emit-
ting diode LED formed on the passivation layer 213 and
connected to the driving TFT DRTFT. The light emitting
diode LED includes a first electrode 231, a second electrode
233 and an organic emitting layer 232 between the first and
second electrodes 231 and 233. The first electrode 231 of the
light emitting diode LED is electrically connected to the drain
electrode 2236 of the driving TFT DRTFT.

[0039] The first electrode 231 is independently formed on
the passivation layer 213 in each sub-pixel and contacts the
corresponding drain electrode 2235. In addition, the first elec-
trode 231 may include an opaque conductive material having
awork function smaller than the second electrode 233 so that
the first electrode 231 can function as a cathode. For example,
the first electrode 231 may include one of aluminum (Al),
silver (Ag), magnesium (Ng), gold (Au) and aluminum alloy
such as aluminum neodymium (AINd) or aluminum magne-
sium (AIMg).
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[0040] The second electrode 233 is formed on the organic
emitting layer 232 and over an entire surface of the substrate
201 including the plurality of pixels. In addition, the second
electrode 233 may include a transparent conductive material
having a work function greater than the first electrode 231 so
that the second electrode 233 can function as an anode. For
example, the second electrode 233 may include one of
indium-tin oxide (ITO) and indium-zinc-oxide (1ZO).
[0041] The organic emitting layer 232 is formed to corre-
spond to the sub-pixel. The organic emitting layer 232 may
include a single layer of an emitting material or a multiple
layer of an electron injecting layer, an electron transporting
layer, an emitting material layer, a hole transporting layer and
a hole injection layer for improving an emission efficiency.
[0042] Further, a bank layer 214 is formed between the first
and second electrodes 231 and 233. The bank layer 214 has an
open portion OP exposing the first electrode 231 and the
organic emitting layer 232 is formed in the open portion OP.
In addition, the bank layer 214 may include an inorganic
insulating material such as silicon oxide (SiOx) or silicon
nitride (SiNx), or an organic insulating material such as ben-
zocyclobutene (BCB) or acrylic resin.

[0043] In the top emission type OLED device 200, when
voltages are applied to the first and second electrodes 231 and
233 according to a data signal of the corresponding sub-pixel,
ahole and an electron are transmitted to the organic emitting
layer 232 to constitute an exciton. When the exciton transi-
tions from an excited state to a ground state, a light is gener-
ated and emitted as a visible ray. The light passes through the
transparent second electrode 233 to display an image.
[0044] After thedriving TFT DRTFT and the light emitting
diode LED are formed over the substrate 201, an encapsula-
tion process is performed to protect the light emitting diode
LED from an exterior contamination source such as moisture
and oxygen. For example, a thin film encapsulation method
may be used for the encapsulation process.

[0045] Although the light emitting diode LED is formed on
the substrate 201 having driving elements in the OLED device
200, a first substrate having driving elements and a second
substrate having a light emitting diode may be attached after
the driving elements are formed on the first substrate and after
the light emitting diode is formed on the second substrate in
another embodiment.

[0046] In addition, a plurality of driving elements for a
compensating circuit that compensates a threshold voltage of
the driving TFT DRTFT as well as a switching TFT may be
provided for each sub-pixel. The plurality of driving elements
may be freely disposed in a pixel.

[0047] FIG. 3 is a plan view showing a pixel of a top
emission type organic light emitting display device according
to an embodiment of the present invention. The top emission
type organic light emitting display device of FIG. 3 includes
aplurality of such pixels as well as other components. Each of
the sub-pixels in each pixel of FIG. 3 can have the structure of
the sub-pixel shown in FIG. 2. or other structure ofa sub-pixel
although the size, shape and orientation may be different.
[0048] InFIG. 3, apixel Pincludes a plurality of sub-pixels
arranged in matrix. Each of the plurality of sub-pixels may be
defined by the light emitting diode LED (ofFIG. 2) having the
organic emitting layer 232 (of FIG. 2). For example, the
plurality of sub-pixels may include red, green and blue sub-
pixels SPr, SPg and SPb constituting the single pixel P. Red,
green and blue light emitting diodes having red, green and
blue organic thin film patterns are formed in the red, green and
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blue sub-pixels SPr, SPg and SPb, respectively. The red, green
and blue light emitting diodes emit red, green and blue col-
ored lights, respectively. As a variation, however, a different
number of LEDs having different colors may be used per
sub-pixel.

[0049] Each of the red, green and blue sub-pixels SPr, SPg
and SPb includes an emission area EA where the organic thin
film pattern of the organic emitting layer 232 is formed. For
example, the emission area EA may correspond or substan-
tially correspond to the open portion OP of the bank layer 214
(of FIG. 2). While the red and green sub-pixels SPr and SPg
may have the same size and the same shape and orientation as
each other, the blue sub-pixel SPb has a different size and a
different shape and orientation from each of the red and green
sub-pixels SPr and SPg. That is, the red and green sub-pixels
SPr and SPg are oriented along a horizontal direction (or one
direction) while the blue sub-pixel SPb of a different size and
shape is orientated along a vertical direction (or a direction
substantially different from or perpendicular to the orienta-
tion direction of the red and green sub-pixels). For example,
each of the red and green sub-pixels SPr and SPg may have
their first side greater than their second side, and the blue
sub-pixel SPb may have its first side smaller than its second
side.

[0050] The green and red sub-pixels SPg and SPr are alter-
nately repeated along the vertical direction and the blue sub-
pixel SPb is disposed adjacent to the green and red sub-pixels
SPg and SPr along the horizontal direction perpendicular to
the vertical direction. For example, when the green and red
sub-pixel SPg and SPr are assumed as a green-blue sub-pixel,
the green-blue sub-pixel and the blue sub-pixel SPb are alter-
nately repeated along the horizontal direction and a set of the
green-blue sub-pixel and the blue sub-pixel SPb is repeated
along the vertical direction. As a result, the pixel P of the
OLED device may be a stripe type.

[0051] Although the green, red, green and red sub-pixels
SPg, SPr, SPg and SPr are illustrated to be sequentially dis-
posed along the vertical direction in this example, a set of red,
green, red and green sub-pixels, a set of red, green, green and
red sub-pixels, or a set of green, red, red and green sub-pixels
may be sequentially or repeatedly disposed along the vertical
direction in another example.

[0052] FIG. 4 is a diagram showing a sub-pixel circuit 400
of a top emission type organic light emitting display device
according to an embodiment of the present invention.

[0053] In FIG. 4, a sub-pixel circuit unit 400 for driving a
sub-pixel includes a switching circuit SWC and a driving thin
film transistor (TFT) DRTFT for driving a light emitting
diode LED. The DRTFT and the LED here can correspond to
the DRTFT and the LED shown in FIG. 2. The switching
circuit SWC includes a plurality of driving elements for driv-
ing the light emitting diode LED electrically connected
thereto. For example, the plurality of driving elements may
include a plurality of switching TFTs and a plurality of stor-
age capacitors. The plurality of driving elements may further
include a plurality of compensating TFTs for a compensating
circuit that compensates a threshold voltage of the driving
TFT DRTFT.

[0054] Operation of the sub-pixel circuit unit 400 will be
discussed hereinafter. The switching TFT is turned on accord-
ing to a gate signal applied to a gate electrode of the switching
TFT through a gate line so that a current can flow between
source and drain electrodes of the switching TFT. While the
switching TFT of the switching circuit SWC is turned on, a
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data signal is applied to the gate electrode of the driving TFT
DRTFT and afirst capacitor electrode of the storage capacitor
of the switching circuit SWC. The driving TFT DRTFT
adjusts a driving current flowing through the light emitting
diode LED according to a voltage difference between the gate
and source electrodes of the driving TFT DRTFT. In addition,
the storage capacitor maintains a voltage of the gate electrode
of the driving TFT DRTFT for a predetermined time period
suich as one frame. As a result, the light emitting diode LED of
FIG. 4 emits a light according to the driving current through
the driving TFT DRTFT.

[0055] According to the present invention, FIGS. 5 and 6
illustrate an example of how sub-pixels and driving sub-
pixels may be arranged with respect to each other using to the
configuration of FIG. 3. A driving sub-pixel is a defined area
in which at least the SWC and the DRTFT of the sub-pixel
circuit unit 400 for driving a sub-pixel are located.

[0056] FIG. 5 is a plan view showing a plurality of sub-
pixels and a plurality of driving sub-pixels of a top emission
type organic light emitting display device according to an
embodiment of the present invention, and FIG. 6 is a plan
view showing sub-pixel circuit units provided in the plurality
of sub-pixels and driving sub-pixels of FIG. 5 according to an
embodiment of the present invention. A driving sub-pixel
may be defined as an area where a switching circuit SWC and
a driving TFT (DRTFT) of a sub-pixel circuit unit 400 are
formed.

[0057] Inthe OLED device of FIG. 5, the plurality of sub-
pixels forming one or more pixels P includes green and red
sub-pixels alternately repeated along a vertical direction (or a
first direction) and a blue sub-pixel adjacent to the green and
red sub-pixels along a horizontal direction (or a second direc-
tion perpendicular or substantially perpendicular to the first
direction). The boundaries of these sub-pixels are indicated
with dotted lines in FIG. 5. For example, a first green sub-
pixel SPgl, a first red sub-pixel SPrl, a second green sub-
pixel SPg2 and a second red sub-pixel SPr2 may be sequen-
tially disposed along the vertical direction. In addition, a first
blue sub-pixel SPb1 may be disposed adjacent to the first
green sub-pixel SPgl and the first red sub-pixel SPrl along
the horizontal direction, and a second blue sub-pixel SPb2
may be disposed adjacent to the second green sub-pixel SPg2
and the second red sub-pixel SPr2 along the horizontal direc-
tion. The sub-pixels SPgl, SPrl1 and SPbl are arranged as
shown in FIG. 3. Similarly, the sub-pixels SPg2, SPr2 and
SPb2 are arranged are arranged as shown in FIG. 3.

[0058] The plurality of driving sub-pixels DSP are indi-
cated with dark solid lines in FIG. 5. Each of the plurality of
driving sub-pixels DSP may correspond to a region overlap-
ping with at least two of the plurality of sub-pixels. For
example, the plurality of driving sub-pixels may include a
first green driving sub-pixel DSPg1 overlapping with the first
green sub-pixel SPgl and the first red sub-pixel SPrl; a first
red driving sub-pixel DSPr1 overlapping with the first red
sub-pixel SPrl and the second green sub-pixel SPg2; a first
blue driving sub-pixel DSPb1 overlapping with the first green
sub-pixel SPgl, the first red sub-pixel SPr1 and the first blue
sub-pixel SPbl; a second green driving sub-pixel DSPg2
overlapping with the first red sub-pixel SPrl, the first blue
sub-pixel SPb1, the second green sub-pixel SPg2 and the
second blue sub-pixel SPb2; a second red driving sub-pixel
DSPr2 overlapping with the second green sub-pixel SPg2, the
second red sub-pixel SPr2 and the second blue sub-pixel
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SPh2; and a second blue driving sub-pixel DSPb2 overlap-
ping with the second green sub-pixel SPg2 and the second red
sub-pixel SPr2.

[0059] In addition, the plurality of driving sub-pixels DSP
may be disposed in matrix. For example, the first green driv-
ing sub-pixel DSPg1, the first blue driving sub-pixel DSPb1,
the first red driving sub-pixel DSPrl, the second green driving
sub-pixel DSPg2, the second blue driving sub-pixel DSPh2
and the second red driving sub-pixel DSPr2 may be disposed
in a 3x2 matrix.

[0060] The plurality of driving sub-pixels DSP may have
the same size and the same shape as one another. In addition,
each of the plurality of driving sub-pixels DSP has first and
second sides along horizontal and vertical directions, respec-
tively. For example, each of the plurality of driving sub-pixels
DSP may have the first side smaller than the second side.
Further, the first side of each of the red and green sub-pixels
SPgl, SPr1, SPg2 and SPr2 is greater than the first side of
each of the plurality of driving sub-pixels DSP, and the second
side of each of the red and green sub-pixels SPg1, SPr1, SPg2
and SPr2 is smaller than the second side of each of the plu-
rality of driving sub-pixels DSP. Moreover, the first side of the
blue sub-pixel SPb1 and SPb2 is smaller than the first side of
each of'the plurality of driving sub-pixels DSP, and the second
side of the blue sub-pixel SPbl and SPb2 is greater than the
second side of each of the plurality of driving sub-pixels DSP.
[0061] FIG. 6 shows an example of the sub-pixel circuit
units disposed in the sub-pixels and driving sub-pixels of FIG.
5. In FIG. 6, a switching circuit SWC and a driving thin film
transistor (TFT) DRTFT of a sub-pixel circuit unit 400 (of
FIG. 4) are formed in each of the plurality of driving sub-
pixels DSP. On the other hand, a light emitting diode LED of
the sub-pixel circuit unit 400 is formed in each of the plurality
of sub-pixels. As a result, one or more light emitting diodes
LEDs are formed in some of the plurality of driving sub-
pixels DSP indicated by the dark solid lines. Further, each
light emitting diode LED is formed either in the driving
sub-pixel where the corresponding sub-pixel circuit unit 400
1s formed or in a neighboring driving sub-pixel DSP adjacent
to the driving sub pixel DSP where the corresponding sub-
pixel circuit unit 400 is formed.

[0062] For example, the first green driving sub-pixel
DSPgl, the first red driving sub-pixel DSPr1 and the second
blue driving sub-pixel DSPb2 may be sequentially disposed
along a vertical direction in a first column. In addition, the
first blue driving sub-pixel DSPb1, the second green driving
sub-pixel DSPg2 and the second red driving sub-pixel DSPr2
are sequentially disposed along the vertical direction in a
second column.

[0063] As aresult, the first green driving sub-pixel DSPgl
for driving the light emitting diode LED emitting a green-
colored light is disposed in the first column to correspond to
the first green sub-pixel SPg1 and the first red sub-pixel SPrl.
The first red driving sub-pixel DSPr1 for driving the light
emitting diode LED emitting a red-colored light is disposed
in the first column to correspond to the first red sub-pixel SPrl
and the second green sub-pixel SPg2. The second blue driving
sub-pixel DSPb2 for driving the light emitting diode LED
emitting a blue-colored light is disposed in the first column to
correspond to the second green sub-pixel SPg2 and the sec-
ond red sub-pixel SPr2. In addition, the first blue driving
sub-pixel DSPb1 for driving the light emitting diode LED
emitting a blue-colored light is disposed in the second column
to correspond to the first green sub-pixel SPgl, the first red
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sub-pixel SPr1 and the first blue sub-pixel SPb1. The second
green driving sub-pixel DSPg2 for driving the light emitting
diode LED emitting a green-colored light is disposed in the
second column to correspond to the first red sub-pixel SPrl,
the first blue sub-pixel SPb1, the second green sub-pixel SPg2
and the second blue sub-pixel SPb2. The second red driving
sub-pixel DSPr2 for driving the light emitting diode LED
emitting a red-colored light is disposed in the second column
to correspond to the second green sub-pixel SPg2, the second
red sub-pixel SPr2 and the second blue sub-pixel SPb2.

[0064] Since each ofthe plurality of driving sub-pixels DSP
is defined to correspond to a region overlapping at least two of
the plurality of sub-pixels as discussed above, an area for
forming the driving elements such as the sub-pixel circuit unit
is enlarged according to the present invention. In addition,
since the plurality of driving sub-pixels DSP has the same size
and the same shape as one another, degree of freedom in
design and integration of the driving elements is improved.

[0065] FIG. 7isaplan view showing a first electrode and a
connection line of a top emission type organic light emitting
display device according to an embodiment of the present
invention. More specifically, FIG. 7 illustrates locations of
first electrodes and connection lines in the sub-pixels and
driving sub-pixels of FIGS. 5 and 6.

[0066] InFIG.7,afirst electrode of a sub-pixel is formed in
each of the plurality of sub-pixels of FIGS. 5 and 6. For
example, the first electrode 231 (FIG. 2) may be formed in
each of the first green sub-pixel SPgl, the first red sub-pixel
SPrl, the first blue sub-pixel SPbl, the second green sub-
pixel SPg2, the second red sub-pixel SPr2 and the second blue
sub-pixel SPb2. In each driving sub-pixel DSP, the drain
electrode 2235 (of FIG. 2) of the corresponding driving thin
film transistor (TFT) DRTFT (of FIG. 2) is connected to a
connection line 226 through as first connection contact hole
C1. In each sub-pixel SP, the first electrode 231 is connected
to the connection line 226 through a second connection con-
tact hole C2. As a result, the first electrode 231 is electrically
connected to the drain electrode 22356 of the driving TFT
DRTFT through the connection line 226.

[0067] The first connection contact hole C1 is disposed in
each of the plurality of driving sub-pixels DSP. Foreach ofthe
plurality of sub-pixels, the second connection contact hole C2
is located to provide an electrical contact with a correspond-
ing one of the sub-pixels SP. For instance, one second con-
nection contact hole C2 can be provided in each of the sub-
pixels SP. However, the invention is not limited thereto and
covers other variations. For instance, the location of each
second connection contact hole C2 does not necessarily need
to be in the corresponding sub-pixel. Instead, for instance, the
second connection contact hole C2 for connecting with the
blue sub-pixel SPb1 can be positioned in sub-pixel(s) such as
SPgl and SPrl as shown in FIG. 7. As a result, the second
connection contact hole C2 may be disposed regardless of the
plurality of driving sub-pixels DSP and the sub-pixels SP. The
second connection contact hole C2 may be disposed at one
end portion of the first electrode 231. In addition, the second
connection contact holes C2 of the first electrodes 231 of the
adjacent sub-pixels may be disposed along a straight line. For
instance, all the second contact holes C2 can be disposed to be
aligned with each other and form a straight line as shown in
FIG. 7.

[0068] In the top emission type organic light emitting dis-
play device according to the present invention, the number
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and the disposition of the driving elements such as the SWC
and driving TFT for driving the light emitting diode may vary
as desired.

[0069] In addition, a design area for driving elements in a
pixel is enlarged by changing disposition of the driving ele-
ments with respect to sub-pixels. Further, an organic light
emitting display device having a high color reproducibility
and a high resolution is obtained, and the degree of freedom
in design and integration of'the driving elements for driving a
light emitting diode in a sub-pixel is improved.

[0070] It will be apparent to those skilled in the art that
various modifications and variations can be made in an
organic light emitting display device of the present disclosure
without departing from the sprit or scope of the invention.
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 display device, comprising:

aplurality of color sub-pixels on a substrate and including

first, second and third color sub-pixels,

each of the color sub-pixels including a light emitting diode

configured to generate light,

the first and second color sub-pixels disposed along a first

direction, and the third color sub-pixel disposed adjacent
to the first and second color sub-pixels along a second
direction different from the first direction; and

a plurality of driving sub-pixels on the substrate and con-

figured to drive the light emitting diodes of the color
sub-pixels,

each of the driving sub-pixels including at least a driving

transistor and a switching unit,

each and every one of the driving sub-pixels overlapping

with at least two color sub-pixels among the plurality of
color sub-pixels,
wherein the first, second and third color sub-pixels corre-
spond to a portion of four of the driving sub-pixels, and

wherein one of the driving sub-pixels overlaps with three or
four corresponding color sub-pixels among the plurality
of color sub-pixels.

2. The device according to claim 1, wherein the plurality of
driving sub-pixels include a first driving sub-pixel covering a
predetermined display area,

portions of the first and second color sub-pixels covering

the same predetermined display area, and

the driving transistor in the first driving sub-pixel is elec-

trically connected to and drives a light emitting diode in
at least one selected from the second and third color
sub-pixels.

3. The device according to claim 1, wherein the light emit-
ting diode in each of the color sub-pixels includes:

a first electrode on the substrate over a driving thin film

transistor of the corresponding driving sub-pixel;

an organic emitting layer on the first electrode; and

a second electrode on the organic emitting layer.

4. The device according to claim 1, further comprising:

aplurality of connection lines, each of the connection lines

electrically connecting a drain electrode of one driving
transistor to one first electrode of the light emitting diode
of one color sub-pixel.

5. The device according to claim 4, wherein the one driving
transistor is electrically connected to the connection line
through a first connection contact hole, and the one first
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electrode is electrically connected to the same connection line
through a second connection contact hole.

6. The device according to claim 1, wherein the driving
transistor in each of the plurality of driving sub-pixels is
electrically connected to the light emitting diode provided in
one of the plurality of color sub-pixels through a contact hole,
and

all the contact holes associated with the driving transistors

form a line.

7. The device according to claim 1, wherein the first, sec-
ond and third color sub-pixels are either green, red and blue
sub-pixels, respectively, or red, green and blue sub-pixels,
respectively.

8. The device according to claim 1, wherein a first side of
each of the first and second color sub-pixels that is extending
in the first direction is longer than a first side of each of the
driving sub-pixels that is extending in the first direction, or

a second side of each of the first and second color sub-

pixels that is extending in the second direction is shorter
than a second side of each of the driving sub-pixels that
is extending in the second direction.

9. The device according to claim 1, wherein a first side of
the third color sub-pixel that is extending in the first direction
is shorter than a first side of each of the driving sub-pixels that
is extending in the first direction, and

a second side of the third color sub-pixel that is extending

in the second direction is longer than a second side of
each of the driving sub-pixels extending in the second
direction.

10. The device according to claim 1, wherein the driving
sub-pixels provided in a predetermined display area have a
same size and a same shape with each other, and

at least one of the color sub-pixels provided in the same

predetermined display area has a size and shape that are
different from another one of the color sub-pixels pro-
vided in the same predetermined display area.

11. The device according to claim 1, wherein the first and
second directions are substantially perpendicular to each
other.

12. The device according to claim 1, wherein the plurality
of color sub-pixels further includes fourth, fifth and sixth
color sub-pixels, the fourth color subs-pixel disposed adja-
cent to the second color sub-pixel along the first direction, the
sixth color sub-pixel disposed adjacent to the third color
sub-pixel along the first direction, the fourth and fifth color
sub-pixels disposed along the first direction, and the sixth
color sub-pixel disposed adjacent to the fourth and fifth color
sub-pixels along the second direction,

wherein the plurality of driving sub-pixels include first to

sixth driving sub-pixels disposed in three rows and two
columns, and

wherein the first to third color sub-pixels correspond to the

first to fourth driving sub-pixels, and the fourth to sixth
color sub-pixels correspond to the third to sixth driving
sub-pixels.

13. The device according to claim 12, wherein the first
color sub-pixel overlaps the first and third driving sub-pixels,
the second color sub-pixel overlaps the first to fourth driving
sub-pixels, and the third color sub-pixel overlaps third and
fourth driving sub-pixels.

14. The device according to claim 13, wherein the fourth
color sub-pixel overlaps the second, fourth, fifth and sixth
driving sub-pixels, the fifth color sub-pixel overlaps the fifth



US 2016/0155780 A1

and sixth driving sub-pixels, and the sixth color sub-pixel
ovetlaps fourth and sixth driving sub-pixels.

15. The device according to claim 12, wherein the first to
sixth color sub-pixels and the first to sixth driving sub-pixels
constitute first and second pixels, and the first and second
pixels are repeated along the first and second directions as a
minimum unit.
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