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An organic light emitting diode (OLED) display includes: a
substrate; and a red subpixel, a green subpixel, a blue sub-
pixel, and a white subpixel arranged in a matrix of rows and
columns on the substrate, wherein three different-colored
subpixels selected from the red subpixel, the green subpixel,
the blue subpixel, and the white subpixel form one pixel in
which the three different-colored subpixels are simulta-
neously driven. Four red subpixels in the matrix enclose two
green subpixels, two white subpixels, and one blue subpixel.
Accordingly, the organic light emitting diode (OLED) dis-
play has a RGBW structure, and improves the luminance by
the two white subpixels.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

INCORPORATION BY REFERENCE TO ANY
PRIORITY APPLICATIONS

[0001] Any and all applications for which a foreign or
domestic priority claim is identified in the Application Data
Sheet as filed with the present application are hereby incor-
porated by reference under 37 CFR 1.57.

[0002] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0044903 filed in the
Korean Intellectual Property Office on Apr. 23, 2013, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0003] 1.Field

[0004] The described technology relates generally to an
organic light emitting diode (OLED) display.

[0005] 2. Description of the Related Technology

[0006] An organic light emitting diode display typically
includes two electrodes and an organic emission layer inter-
posed therebetween. Electrons injected from one electrode
and holes injected from the other electrode are bonded to each
other in the organic emission layer to form excitons, and light
is emitted while the excitons discharge energy.

[0007] To realize colors of the organic light emitting diode
(OLED) display, it is not necessary to deposit organic light
emitting materials of red, green, and blue, but a red color
filter, a green color filter, and a blue color filter may be simply
disposed on a white organic light emitting material so the
color organic light emitting diode (OLED) display of an RGB
structure including red, green, and blue subpixels may be
realized. However, to improve the luminance and the resolu-
tion of the color organic light emitting diode (OLED) display
of the RGB structure, the power consumption and the manu-
facturing cost are generally increased, such that an organic
light emitting diode (OLED) display of an RGBW structure
including the red, the green, the blue, and the white subpixels
has been developed to prevent this problem and to improve
the luminance and contrast ratio. This RGBW structure may
have various arrangements, for example four subpixels form
one pixel in a stripe-type RGBW structure such that the
number of data lines is increased and the aperture ratio and
resolution are reduced, four subpixels form one pixel in a
checkerboard-type RGBW structure such that the aperture
ratio and resolution are reduced, and the resolution is
decreased to less than 220 ppi in a pentile type RGBW struc-
ture.

[0008] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0009] Embodiments herein provide an organic light emit-
ting diode (OLED) display with improved luminance without
a deterioration of the aperture ratio and resolution, and with-
out increasing the number of data lines.

[0010] An organic light emitting diode (OLED) display
according to an embodiment includes: a substrate; and a red
subpixel, a green subpixel, a blue subpixel, and a white sub-
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pixel arranged in a matrix or rows and columns on the sub-
strate, wherein three different-colored subpixels of the red
subpixel, the green subpixel, the blue subpixel, and the white
subpixel form one pixel in which said three different-colored
subpixels are simultaneously driven, and wherein four red
subpixels in the matrix enclose two green subpixels, two
white subpixels, and one blue subpixel.

[0011] One green subpixel, one blue subpixel, and one
white subpixel may be disposed between two red subpixels of
a same row in the matrix, and one green subpixel, one blue
subpixel, and one white subpixel may be disposed between
two red subpixels of the a column in the matrix.

[0012] Thepixel may include a first row pixel, a second row
pixel, a third row pixel, and a fourth row pixel in which three
subpixels of the subpixels are disposed in a row direction in
different orders, the first row pixel may include the red sub-
pixel, the green subpixel, and the blue subpixel disposed from
left to right, the second row pixel may include the blue sub-
pixel, the white subpixel, and the red subpixel disposed from
left to right, the third row pixel may include the green sub-
pixel, the red subpixel, and the white subpixel disposed from
left to right, and the fourth row pixel may include the white
subpixel, the blue subpixel, and the green subpixel disposed
from left to right.

[0013] Thepixel may include a first column pixel, a second
column pixel, a third column pixel, and a fourth column pixel
in which three subpixels of the subpixels are disposed in a
column direction in different orders, the first column pixel
may include the red subpixel, the blue subpixel, and the green
subpixel disposed top to bottom, the second column pixel
may include the green subpixel, the white subpixel, and the
red subpixel disposed top to bottom, the third column pixel
may include the blue subpixel, the red subpixel, and the white
subpixel disposed top to bottom, and the fourth column pixel
may include the white subpixel, the green subpixel, and the
blue subpixel disposed top to bottom.

[0014] The red subpixel, the green subpixel, the blue sub-
pixel, and the white subpixel may be disposed from left to
right in the first row, the blue subpixel, the white subpixel, the
red subpixel, and the green subpixel may be disposed from
left to right in the second row under the first row, the green
subpixel, the red subpixel, the white subpixel, and the blue
subpixel may be disposed from left to right in the third row
under the second row, and the white subpixel, the blue sub-
pixel, the green subpixel, and the red subpixel may be dis-
posed from left to right in the fourth row under the third row.
[0015] In the subpixel group, the red subpixel, the blue
subpixel, the green subpixel, and the white subpixel may be
sequentially disposed from top to bottom at the first column,
the green subpixel, the white subpixel, the red subpixel, and
the blue subpixel may be sequentially disposed from top to
bottom at the second column of the right of the first column,
the blue subpixel, the red subpixel, the white subpixel, and the
green subpixel may be sequentially disposed from top to
bottom at the third column of the right of the second column,
and the white subpixel, the green subpixel, the blue subpixel,
and the red subpixel may be sequentially disposed from top to
bottom at the fourth column of the right of the third column.
[0016] The subpixel group may be repeatedly disposed.
[0017] The organic light emitting diode (OLED) display
according to an embodiment has the RGBW structure, how-
ever three subpixels of the red subpixel, the green subpixel,
the blue subpixel, and the white subpixel form one pixel, and
four red subpixels enclose two green subpixel, two white
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subpixel, and one blue subpixel, thereby improving the lumi-
nance by two white subpixels.

[0018] Also, the organic light emitting diode (OLED) dis-
play according to an embodiment has the RGBW structure,
however one pixel includes three subpixels that are simulta-
neously driven such that the resolution and the aperture ratio
are not reduced compared with the conventional RGBW
structure in which one pixel includes four subpixels.

[0019] Inaddition, the organic light emitting diode (OLED)
display according to an embodiment has the RGBW struc-
ture, however one pixel includes three subpixels that are
simultaneously driven such that the number of data lines is
not increased compared with the conventional RGBW struc-
ture in which one pixel includes four subpixels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a layout view of a subpixel of an organic
light emitting diode (OLED) display according to an embodi-
ment.
[0021] FIG. 2 is a view of a subpixel group of an organic
light emitting diode (OLED) display according to an embodi-
ment.
[0022] FIG. 3 is a layout view of a subpixel of an organic
light emitting diode (OLED) display according to an embodi-
ment.
[0023] FIG. 4is a cross-sectional view of the organic light
emitting diode (OLED) display of FIG. 3 taken along the line
IV-IV.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0024] Embodiments of the invention will be described
more fully hereinafter with reference to the accompanying
drawings, in which certain embodiments of the invention are
shown. As those skilled in the art would realize, the described
embodiments may be modified in various ways, without
departing from the spirit or scope of the present invention.
[0025] FIG. 1is a layout view of a subpixel of an organic
light emitting diode (OLED) display according to an embodi-
ment.

[0026] As shown in FIG. 1, an organic light emitting diode
(OLED) display according to one embodiment includes a red
subpixel (R), a green subpixel (G), a blue subpixel (B), and a
white subpixel (W). The red subpixel (R) emits red light, the
green subpixel (G) emits green light, the blue subpixel (B)
emits blue light, and the white subpixel (W) emits white light
having high luminance.

[0027] One pixel includes any three subpixels among the
red subpixel (R), the green subpixel (G), the blue subpixel
(B), and the white subpixel (W), and three subpixels are
simultaneously driven.

[0028] The pixel includes one of a first row pixel PX1, a
second row pixel PX2, athird row pixel PX3, and a fourth row
pixel PX4 in which three subpixels among the subpixels are
disposed according to a different order in a row direction.
[0029] The first row pixel PX1 includes the red subpixel
(R), the green subpixel (G), and the blue subpixel (B) that are
disposed from left to right, the second row pixel PX2 includes
the blue subpixel (B), the white subpixel (W), and the red
subpixel (R) that are disposed from left to right, the third row
pixel PX3 includes the green subpixel (G), the red subpixel
(R), and the white subpixel (W) that are disposed from left to
right, and the fourth row pixel PX4 includes the white sub-
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pixel (W), the blue subpixel (B), and the green subpixel (G)
that are disposed from left to right.

[0030] Also, the pixel includes one of a first column pixel
PY1, a second column pixel PY2, a third column pixel PY3,
and a fourth column pixel PY4 in which three subpixels are
disposed according to a different order in the column direc-
tion among the subpixels.

[0031] Thefirst column pixel PY1 includes the red subpixel
(R), the blue subpixel (B), and the green subpixel (G) thatare
disposed top to bottom, the second column pixel PY2
includes the green subpixel (G), the white subpixel (W), and
the red subpixel (R) that are disposed top to bottom, the third
column pixel PY3 includes the blue subpixel (B), the red
subpixel (R), and the white subpixel (W) that are disposed top
to bottom, and the fourth column pixel PY4 includes the
white subpixel (W), the green subpixel (G), and the blue
subpixel (B) that are disposed top to bottom.

[0032] Four red subpixels (R) that are indicated in bold in
FIG. 1 enclose two green subpixels (G), two white subpixels
(W), and one blue subpixel (B). One green subpixel (G), one
blue subpixel (B), and one white subpixel (W) are disposed
between two red subpixels (R) of the same row, and one green
subpixel (G), one blue subpixel (B), and one white subpixel
(W) are disposed between two red subpixels (R) of the same
column.

[0033] As described above, the organic light emitting diode
(OLED) display according to one embodiment is an organic
light emitting diode (OLED) display of the RGBW structure,
however any three subpixels among the red subpixel (R), the
green subpixel (G), the blue subpixel (B), and the white
subpixel (W) may form one pixel, and four red subpixels (R)
enclose two green subpixels (G), two white subpixels (W),
and one blue subpixel (B) such that luminance may be
improved by two white subpixels (W).

[0034] Also, the organic light emitting diode (OLED) dis-
play has the RGBW structure, however one pixel includes
three subpixels that are simultaneously driven such that the
resolution and the aperture ratio are not decreased compared
with the conventional RGBW structure in which one pixel
includes four subpixels.

[0035] Also, the organic light emitting diode (OLED) dis-
play has the RGBW structure, however one pixel includes
three subpixels that are simultaneously driven such that the
number of data lines is not reduced compared with the con-
ventional RGBW structure in which one pixel includes four
subpixels.

[0036] Thearrangement structure in which four red subpix-
els (R) enclose two green subpixels (G), two white subpixels
(W), and one blue subpixel (B) may be formed by forming
and repeating a subpixel group as shown in F1G. 2.

[0037] FIG. 2 is a view of a subpixel group of an organic
light emitting diode (OLED) display according to an embodi-
ment.

[0038] As shown in FIG. 2, an organic light emitting diode
(OLED) display 100 according to one embodiment drives a
subpixel group 200 by using a driving circuit unit 300. The
subpixel group 200 includes sixteen subpixels, and the sub-
pixel group 200 is repeatedly arranged.

[0039] In the subpixel group 200, the red subpixel (R), the
green subpixel (G), the blue subpixel (B), and the white
subpixel (W) are disposed from left to right at the first row X1,
the blue subpixel (B), the white subpixel (W), the red subpixel
(R), and the green subpixel (G) are disposed from left to right
at the second row X2 under the first row X1, the green sub-
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pixel (G), the red subpixel (R), the white subpixel (W), and
the blue subpixel (B) are disposed from left to right at the third
row X3 under the second row X2, and the white subpixel (W),
the blue subpixel (B), the green subpixel (G), and the red
subpixel (R) are disposed from left to right at the fourth row
X4 under the third row X3.

[0040] Also, thered subpixel (R), the blue subpixel (B), the
green subpixel (G), and the white subpixel (W) are sequen-
tially disposed from top to bottom at the first column Y1, the
green subpixel (G), the white subpixel (W), the red subpixel
(R), and the blue subpixel (B) are sequentially disposed from
top to bottom at the second column Y2 of the right side of the
first column Y1, the blue subpixel (B), the red subpixel (R),
the white subpixel (W), and the green subpixel (G) are
sequentially disposed from top to bottom at the third column
Y3 of the right side of the second column Y2, and the white
subpixel (W), the green subpixel (G), the blue subpixel (B),
and the red subpixel (R) are sequentially disposed from top to
bottom at the fourth row Y4 of the right side of the third
column'Y3.

[0041] By repeatedly arranging the subpixel group 200, the
arrangement in which four red subpixels (R) enclose two
green subpixels (G), two white subpixels (W), and one blue
subpixel (B) may be realized.

[0042] Next, a detailed structure of a subpixel of an organic
light emitting diode (OLED) display according to one
embodiment will be described with reference to FIG. 3 and
FIG. 4.

[0043] FIG. 3 is a layout view of a subpixel of an organic
light emitting diode (OLED) display according to an embodi-
ment, and FIG. 4 s a cross-sectional view of the organic light
emitting diode (OLED) display of FIG. 3 taken along the line
VIV,

[0044] As shown in FIG. 3 and FIG. 4, a display substrate
110 of an organic light emitting diode (OLED) display
according to one embodiment includes a switching thin film
transistor 10, a driving thin film transistor 20, a capacitor 80,
and an organic light emitting element 70 that make up each of
the subpixels R, G, B, and W. Also, the display substrate 110
further includes gate lines 151 disposed along one direction,
and data lines 171 and common power lines 172 that respec-
tively cross the gate lines 151 and are insulated therefrom.
Here, one subpixel can be defined by a boundary of a gate line
151, adataline 171, and a common power line 172, but is not
limited thereto.

[0045] The organic light emitting element 70 includes a
first electrode 710, an organic emission layer 720 formed on
the first electrode 710, and a second electrode 730 formed on
the organic emission layer 720. The first electrode 710 is an
anode (+) electrode which is a hole injection electrode, and
the second electrode 730 is acathode (=) electrode which is an
electron injection electrode. Holes and electrons are respec-
tively injected from the first electrode 710 and the second
electrode 730 into the organic emission layer 720, and form
excitons. When excitons of which the injected holes and
electrons are coupled fall from an excited state to a ground
state, light is emitted.

[0046] The capacitor 80 includes a first capacitive plate 158
and a second capacitive plate 178 that are disposed with an
interlayer insulating layer 160 disposed therebetween. The
interlayer insulating layer 160 becomes a dielectric material.
Storage capacity is determined by electric charges stored in
the storage capacitor 80 and a voltage between the storage
plates 158 and 178.
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[0047] The switching thin film transistor 10 includes a
switching semiconductor layer 131, a switching gate elec-
trode 152, a switching source electrode 173, and a switching
drain electrode 174. The driving thin film transistor 20
includes a driving semiconductor layer 132, a driving gate
electrode 155, a driving source electrode 176, and a driving
drain electrode 177.

[0048] The switching thin film transistor 10 is used as a
switching element for selecting a pixel to emit light. The
switching gate electrode 152 is connected to the gate line 151.
The switching source electrode 173 is connected to the data
line 171. The switching drain electrode 174 is separated from
the switching source electrode 173 and is connected to the
first capacitive plate 158.

[0049] The driving thin film transistor 20 applies driving
power for allowing the organic emission layer 720 of the
organic light emitting diode 70 in the selected pixel to emit
light to the first electrode 710. The driving gate electrode 155
is connected to the first capacitive plate 158. The driving
source electrode 176 and the second capacitive plate 178 are
respectively connected to the common power source line 172.
The driving drain electrode 177 is connected to the first elec-
trode 710 of the organic light emitting element 70 through a
contact hole 182.

[0050] By this structure, the switching thin film transistor
10 is operated by a gate voltage applied to the gate line 121 to
serve to transmit a data voltage applied to the data line 171 to
the driving thin film transistor 20. A voltage equivalent to a
difference between a common voltage applied to the driving
thin film transistor 20 from the common power source line
172 and a data voltage transmitted from the switching thin
film transistor 10 is stored in the storage capacitor 80, and a
current corresponding to a voltage stored in the storage
capacitor 80 flows to the organic light emitting diode 70
through the driving thin film transistor 20 to allow the organic
light emitting diode 70 to emit light.

[0051] Next, referring to FIG. 3 and FIG. 4, a structure of an
organic light emitting diode (OLED) display according to the
first exemplary embodiment will be described according to a
deposition sequence.

[0052] A substrate member 111 that forms the display sub-
strate 110 is formed of an insulating substrate that is made of
glass, quartz, ceramic, plastic, or the like. A buffer layer 120
is formed on the substrate member 111. The buffer layer 120
prevents impurities from permeating and planarizes the sur-
face, and may be formed of various materials that can perform
these functions. The driving semiconductor layer 132 is
formed on the buffer layer 120. The driving semiconductor
layer 132 may be formed of polysilicon or an oxide semicon-
ductor. The oxide semiconductor may include any one of
oxides having titanium (T1), hafaium (Hf), zirconium (Zr),
aluminum (Al), tantalum (Ta), germanium (Ge), zinc (Zn),
gallium (Ga), tin (Sn), or indium (In) as a base, and complex
oxides thereof, such as zinc oxide (Zn0), indium-gallium-
zine oxide (InGaZnO4), indium-zinc oxide (Zn—In—O0),
zine-tin oxide (Zn—Sn—~0) indium-gallium oxide (In—
Ga—O0), indium-tin oxide (In—Sn—O0), indium-zirconium
oxide (In—Zr—0), indium-zirconium-zinc oxide (In—7r—
Zn—0), indium-zirconium-tin oxide (In—Zr—Sn—O0),
indium-zirconium-gallium  oxide  (In—Zr—Ga—0),
indium-aluminum oxide (In—Al—O), indium-zinc-alumi-
num oxide (In—Zn—Al—0), indium-tin-aluminum oxide
(In—Sn—Al—0), indium-aluminum-gallium oxide (In—
Al—Ga—0), indium-tantalum oxide (In—Ta—0), indium-
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tantalum-zinc oxide (In—Ta—Z7n—0), indium-tantalum-tin
oxide (In—Ta—Sn—0), indium-tantalum-gallium oxide
(In—Ta—Ga—0), indium-germanium oxide (In—Ge—0),
indium-germanium-zinc oxide (In—Ge—Zn—O0), indium-
germanium-tin oxide (In—Ge—Sn—O), indium-germa-
nium-gallium oxide (In—Ge-Ga-0), titanium-indium-zinc
oxide (Ti—In—Zn—0), and hafnium-indium-zinc oxide
(Hf—In—7n—0). In the case where the semiconductor
layer 131 is formed of the oxide semiconductor, a separate
protective layer may be added to protect the oxide semicon-
ductor that is weak 1o external environment factors such as
high temperatures.

[0053] In addition, the driving semiconductor layer 132
includes a channel region 135 in which an impurity is not
doped, and a source region 136 and a drain region 137 that are
p+ doped at both ends of the channel region 135. A gate
insulating layer 140 that is formed of silicon nitride (SiNx) or
silicon oxide (Si02) is formed on the driving semiconductor
layer 132. A gate wire that includes the driving gate electrode
1551s formed on the gate insulating layer 140. In addition, the
gate wire further includes the gate line 151, the first capacitive
plate 158, and the other wire. Further, the driving gate elec-
trode 155 is formed so as to overlap at least a portion of the
driving semiconductor layer 132, particularly the channel
region 135.

[0054] The interlayer insulating layer 160 that covers the
driving gate electrode 155 is formed on the gate insulating
layer 140. The gate insulating layer 140 and the interlayer
insulating layer 160 together have through-holes that expose
the source region 136 and drain region 137 of the driving
semiconductor layer 132. The interlayer insulating layer 160,
like the gate insulating layer 140, is made of a ceramic-based
material such as silicon nitride (SiNx) or silicon oxide (SiO2).
[0055] The data wire that includes the driving source elec-
trode 176 and driving drain electrode 177 is formed on the
interlayer insulating layer 160. In addition, the data wire
further includes the data line 171, the common power line
172, the second capacitive plate 178, and the other wire. The
driving source electrode 176 and driving drain electrode 177
are connected to the source region 136 and drainregion 137 of
the driving semiconductor layer 132 through the through-
holes that are formed on the interlayer insulating layer 160
and gate insulating layer 140.

[0056] The driving thin film transistor 20 that includes the
driving semiconductor layer 132, the driving gate electrode
155, the driving source electrode 176, and the driving drain
electrode 177 is formed as described above. The constitution
of the driving thin film transistor 20 is not limited to the above
examples, but may be variously modified with the known
constitution that can be easily performed by those who are
skilled in the art.

[0057] A planarization layer 180 that covers the data wires
172,176,177, and 178 is formed on the interlayer insulating
layer 160. The planarization layer 180 removes a step and
performs planarization in order to increase the luminous effi-
ciency of the organic light emitting diode 70 to be formed
thereon. In addition, the planarization layer 180 has an elec-
trode contact hole 182 that exposes a portion of the drain
electrode 177.

[0058] The first electrode 710 of the organic light emitting
diode 70 is formed on the planarization layer 180. That is, the
organic light emitting diode (OLED) display 100 includes a
plurality of first electrodes 710 that are disposed for a plural-
ity of pixels. The plurality of the first electrodes 710 are
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separated from each other. The first electrode 710 is con-
nected to the drain electrode 177 through the electrode con-
tact hole 182 of the planarization layer 180.

[0059] In addition, a pixel defining film 190 that has an
opening that exposes the first electrode 710 is formed on the
planarization layer 180. That is, the pixel defining film 190
has a plurality of openings that are formed for each pixel. The
first electrode 710 is disposed so as to correspond to the
opening of the pixel defining film 190. An organic emission
layer 720 is formed on the first electrode 710, and the second
electrode 730 is formed on the organic emission layer 720.
The organic light emitting diode 70 that includes the first
electrode 710, organic emission layer 720, and the second
electrode 730 is formed as described above.

[0060] The organic emission layer 720 emits white light
and is formed of a low molecular weight organic material or
a high molecular weight organic material. The organic emis-
sion layer 720 may be formed of a multilayer that includes the
emission layer and at least one of a hole injection layer (HIL),
a hole transport layer (HTL), an electron transport layer
(ETL), and an electron injection layer (EIL). In the case of
when all of the additional layers are included, the hole injec-
tion layer (HIL) is disposed on the first electrode 710 that is
the anode, and the hole transport layer (HTL), the emission
layer, the electron transport layer (ETL), and the electron
injection layer (EIL) are sequentially layered thereon.
[0061] The firstelectrode 710 and the second electrode 730
may be formed of a transparent conductive material, respec-
tively, or a semitransparent or reflective conductive material.
According to the kind of the material that forms the first
electrode 710 and the second electrode 730, the organic light
emitting diode (OLED) display 100 may be a front surface
light emitting type, a rear surface light emitting type, or both
surface light emitting type.

[0062] A color filter 320 is formed on the second electrode
730. The color filter 320 includes a red color filter 320R
formed at the red subpixel (R), a green color filter 320G
formed at the green subpixel (), and a blue color filter 320B
formed at the blue subpixel (B), and a color filter is not
separately formed at the white subpixel (W).

[0063] As described above, the organic emission layer 720
emitting the white light is formed at all of the red subpixel (R),
the green subpixel (G), the blue subpixel (B), and the white
subpixel (W), and the red color filter 320R, the green color
filter 320G, and the blue color filter 320B are respectively
formed at thered subpixel (R), the green subpixel (G), and the
blue subpixel (B), thereby realizing the color image.

[0064] An encapsulation substrate 210 faces the display
substrate 110 and is formed on the color filter 320. The encap-
sulation substrate 210 is a substrate with a plate shape that
encapsulates at least the display area (DA) in the display
substrate 110 in which the organic light emitting element is
formed, in the case of when it is a front surface light emitting
type or a both surface light emitting type, it is formed of a
transparent material such as glass or plastic, and in the case of
when it is a rear surface light emitting type, it is formed of an
opaque material such as a metal.

[0065] Theencapsulation substrate may be formed of a thin
film encapsulation film including a plurality of thin films. The
thin film encapsulation film may be formed by alternately
forming at least one organic layer and at least one inorganic
layer.

[0066] The organic layer is formed of a polymer, and desir-
ably it may be a single layer or a deposition layer including
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oneofpolyethylene terephthalate, a polyimide, a polycarbon-
ate, an epoxy, polyethylene, and a polyacrylate. Further desit-
ably, the organic layer can be formed with a polyacrylate, and
in detail, it includes a polymerized monomer composition
including a di-acrylate monomer and tri-acrylate monomer. A
mono-acrylate monomer can be included in the monomer
composition. A photoinitiator such as TPO can be further
included in the monomer composition, but is not limited
thereto.
[0067] The inorganic layer can be a single layer or a depo-
sition layer including a metal oxide or a metal nitride. In
detail, the inorganic layer can include one of SiNx, A1203,
Si02, Ti02, or the like. The externally exposed uppermost
layer of the encapsulation layer 210 can be formed with an
inorganic layer so as to prevent permeation of vapor into the
organic light emitting element.
[0068] The encapsulation layer can include at least one
sandwich configuration in which at least one organic layer is
inserted between at least two inorganic layers. Further, the
encapsulation layer can include at least one sandwich con-
figuration in which at least one inorganic layer is included
between at least two organic layers.
[0069] While this disclosure has been described in connec-
tion with certain embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments, but, on
the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.
What is claimed is:
1. An organic light emitting diode (OLED) display com-
prising:
a substrate; and
a red subpixel, a green subpixel, a blue subpixel, and a
white subpixel arranged in a matrix of rows and columns
on the substrate,
wherein three different-colored subpixels of the red sub-
pixel, the green subpixel, the blue subpixel, and the
white subpixel form one pixel in which said three dif-
ferent-colored subpixels are simultaneously driven, and
wherein four red subpixels in the matrix enclose two green
subpixels, two white subpixels, and one blue subpixel.
2. The organic light emitting diode (OLED) display of
claim 1, wherein
one green subpixel, one blue subpixel, and one white sub-
pixel are disposed between two red subpixels of the a
row in the matrix, and
one green subpixel, one blue subpixel, and one white sub-
pixel are disposed between two red subpixels of the a
column in the matrix.
3. The organic light emitting diode (OLED) display of
claim 2, wherein
the pixel includes a first row pixel, a second row pixel, a
third row pixel, and a fourth row pixel in which three
subpixels of the subpixels are disposed in a row direction
with different orders,
the first row pixel includes the red subpixel, the green
subpixel, and the blue subpixel disposed from left to
right, the second row pixel includes the blue subpixel,
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the white subpixel, and the red subpixel disposed from
left to right, the third row pixel includes the green sub-
pixel, the red subpixel, and the white subpixel disposed
from left to right, and the fourth row pixel includes the
white subpixel, the blue subpixel, and the green subpixel
disposed from left to right.
4. The organic light emitting diode (OLED) display of
claim 3, wherein
the pixel includes a first column pixel, a second column
pixel, a third column pixel, and a fourth column pixel in
which three subpixels of the subpixels are disposed in a
column direction in different orders,
the first column pixel includes the red subpixel, the blue
subpixel, and the green subpixel disposed top to bottom,
the second column pixel includes the green subpixel, the
white subpixel, and the red subpixel disposed top to
bottom, the third column pixel includes the blue sub-
pixel, the red subpixel, and the white subpixel disposed
top to bottom, and the fourth column pixel includes the
white subpixel, the green subpixel, and the blue subpixel
disposed top to bottom.
5. The organic light emitting diode (OLED) display of
claim 4, wherein
the red subpixel, the green subpixel, the blue subpixel, and
the white subpixel are disposed from left to right in the
first row,
the blue subpixel, the white subpixel, the red subpixel, and
the green subpixel are disposed from left to right in the
second row under the first row,
the green subpixel, the red subpixel, the white subpixel,
and the blue subpixel are disposed from left to right in
the third row under the second row, and
the white subpixel, the blue subpixel, the green subpixel,
and the red subpixel are disposed from left to right in the
fourth row under the third row.
6. The organic light emitting diode (OLED) display of
claim 5, wherein,
in the subpixel group,
the red subpixel, the blue subpixel, the green subpixel, and
the white subpixel are sequentially disposed from top to
bottom at the first column,
the green subpixel, the white subpixel, the red subpixel,
and the blue subpixel are sequentially disposed from top
to bottom at the second column to the right of the first
column,
the blue subpixel, the red subpixel, the white subpixel, and
the green subpixel are sequentially disposed from top to
bottom at the third column to the right of the second
column, and
the white subpixel, the green subpixel, the blue subpixel,
and the red subpixel are sequentially disposed from top
to bottom at the fourth column to the right of the third
column.
7. The organic light emitting diode (OLED) display of
claim 6, wherein
the subpixel group is repeatedly disposed.

I S S T



patsnap

LT RBFROF) BNEN ZREE RS
[F(2E)F US20140313112A1 [ (r&)B 2014-10-23
HiES US13/963706 RiFH 2013-08-09

HRIRE(ERR)AGE) =EETERAH
B (T M) A(F) = EDISPLAY CO. , LTD.

LETERIB(ERR)A(E) = EDISPLAY CO. , LTD.

[#R]REAA MADHUSUDAN SINGH

L3N MADHUSUDAN, SINGH

IPCH %S G09G3/32

CPCH%E G09G3/3208 G09G2300/0452

1 %4 1020130044903 2013-04-23 KR

H 0 FF 30k US9343008

SNERaE Espacenet USPTO

h>~4

WE(#) R{G|B|W|R|G|B|W

BULENXZ=IRE (OLED ) ER:[EHE : ERUREER LTI

EEAFINIETEE S0TEE EoTEENAGTEE X BIW|RIGIBIWIRIG

FOEBIeTRE  FBFERE BRETFBREN=ATEREN &

% URAETRENH—1GE  HASATRHEH FREREN G|R|[W|B|G|R|W]|B

Wz, EEPHNONMMEFEETERINEGETFEE  BIEETFEE WIBIGI|R W BIlGI|R

M—ME&THE. Bt BUAX=HRE (OLED) 2xsas  Ml-l=ch L1 L1 |

RGBW4H | # AERAAHET BRUERE. PYL-—t R Gt B WITR [ G [ BAWI _py
I 1y 1 1y =g —— =~
Inlllwilp !l e !ln Tw ! ol
B Wi R GBI WIRAG | _py
AnnnGon
ES_J LBJ/LWJ L_EJ !_q_ _R_ _W_: \B_/’*PX?,

m' WIB |G LRIW|B|GHR] _py


https://share-analytics.zhihuiya.com/view/13218c21-b1b6-440f-9cad-c0c10d4db217
https://worldwide.espacenet.com/patent/search/family/051728621/publication/US2014313112A1?q=US2014313112A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220140313112%22.PGNR.&OS=DN/20140313112&RS=DN/20140313112

