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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2015-0009416,
filed on Jan. 20, 2015, and entitled, “Organic Light Emitting
Diode Display,” is incorporated by reference herein in its
entirety.

BACKGROUND

[0002] 1.Field

[0003] One or more embodiments relate to an organic light
emitting diode display.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode display uses a plu-
rality of pixels to generate images. The organic light emitting
diode of each pixel includes an organic light emitting layer
between an anode and cathode. Electrons from the cathode
and holes from the anode combine in the organic light emit-
ting layer to form excitons. Light is emitted when the excitons
change state.

[0006] One type of organic light emitting diode display
uses a polarizer to reduce external light reflection. The polar-
izer increases the thickness of the display and decreases emis-
sion efficiency. Also, the polarizer may become damaged
when used in a flexible display device.

[0007] Attempts have been made to overcome these draw-
backs. For example, one attempt involves using a Pol-less
structure having a light blocking member and a color filter.
Such a structure may increase emission efficiency, reduce
external light reflection, and may be useable in a flexible
display device.

[0008] Also, in a Pol-less structure, a light trapping effect
may increase as the width of the opening of the light blocking
member decreases. Also, external light reflection may be
reduced. However, when the width of the opening of the light
blocking member is narrow, lateral luminance may deterio-
rate. As a result, the viewing angle of the display may be
adversely affected.

SUMMARY

[0009] In accordance with one or more embodiments, an
organic light emitting diode display includes a substrate; a
switching element layer including a plurality of switches on
the substrate; a plurality of organic light emitting diodes on
the switching element layer and respectively connected to the
switches; and a polarization layer on the organic light emit-
ting diodes and including a light blocking area having a
plurality of openings respectively exposing the organic light
emitting diodes and a plurality of color filters respectively
filling the openings, wherein a first dot opening includes a
first red opening, a first green opening, and a first blue open-
ing elongated in a first direction, and wherein a second dot
opening includes a second red opening, a second green open-
ing, and a second blue opening elongated in a second direc-
tion crossing the first direction.

[0010] The color filters may include a first dot color filter
having a first red color filter, a first green color filter, and a first
blue color filter respectively corresponding to the first red
opening, the first green opening, and the first blue opening,
and a second dot color filter having a second red color filter, a
second green color filter, and a second blue color filter respec-
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tively corresponding to the second red opening, the second
green opening, and the second blue opening, the color filters
covering edges of the light blocking area adjacent to respec-
tive ones of the openings.

[0011] The first red opening, the first green opening, and
the first blue opening may cross the second red opening, the
second green opening, and the second blue opening, respec-
tively. The first red opening, the first green opening, and the
firstblue opening of the first dot opening may be substantially
parallel to a center line between the first dot opening and the
second dot opening, and the second red opening, the second
green opening, and the second blue opening of the second dot
opening may be substantially perpendicular to the center line.
The firstred opening, the first green opening, and the first blue
opening of the first dot opening and the second red opening,
the second green opening, and the second blue opening of the
second dot opening may be obliquely disposed with reference
to a center line between the first dot openings.

[0012] The organic light emitting diodes may include a
plurality of pixel electrodes on the switching element layer, a
plurality of organic emission layers on respective ones of the
pixel electrodes, and a common electrode on the organic
emission layers, and a connection part of the pixel electrodes
respectively connected to the switches elements includes a
red connection part of the red pixel electrode, a green con-
nection part of the green pixel electrode, and a blue connec-
tion part of the blue pixel electrode.

[0013] The red pixel electrode may include a first red pixel
electrode and a second red pixel electrode respectively cor-
responding to the first red opening and the second red open-
ing, the green pixel electrode may include a first green pixel
electrode and a second green pixel electrode respectively
corresponding to the first green opening and the second green
opening, the blue pixel electrode may includea first blue pixel
electrode and a second blue pixel electrode respectively cor-
responding to the first blue opening and the second blue
opening, the switches may include a first red switch and a
second red switch respectively connected to the first red pixel
electrode and the second red pixel electrode, a first green
switch and a second green switch respectively connected to
the first green pixel electrode and the second green pixel
electrode, and a first blue switch and a second blue switch
respectively connected to the first blue pixel electrode and the
second blue pixel electrode.

[0014] The red connection part, the green connection part,
and the blue connection part may be substantially on a same
horizontal line or a same vertical line. The horizontal line
connecting the first red connection part of the first red pixel
electrode, the first green connection part of the first green
pixel electrode, and the first blue connection part of the first
blue pixel electrode may cross the vertical line connecting the
second red connection part of the second red pixel electrode,
the second green connection part of the second green pixel
electrode, and the second blue connection part of the second
blue pixel electrode.

[0015] The first red switch and the second red switch may
cross each other, the first green switch and the second green
switch may cross each other, and the first blue switch and the
second blue switch may cross each other. The red connection
part, the green connection part, and the blue connection part
may be substantially on a same oblique line. The oblique line
may include a first oblique line connects a first red connection
part of the first red pixel electrode. a first green connection
part of the first green pixel electrode, and a first blue connec-
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tion part of the first blue pixel electrode, a second oblique line
connects a second red connection part of the second red pixel
electrode, a second green connection part of the second green
pixel electrode, and a second blue connection part of the
second blue pixel electrode, and the first oblique line is sub-
stantially parallel to the second oblique line.

[0016] The first red switch may be substantially parallel to
the second red switch, the first green switch may be substan-
tially parallel to the second green switch, and the first blue
switch may be substantially parallel to the second blue
switch. The pixel electrodes may include a first dot electrode
including the first red pixel electrode, the first green pixel
electrode, and the first blue pixel electrode, and a second dot
electrode including the second red pixel electrode, the second
green pixel electrode, and the second blue pixel electrode.
[0017] The first red pixel electrode, the first green pixel
electrode, and the first blue pixel electrode may be sequen-
tially disposed from a first side to a second side, and the
second red pixel electrode, the second green pixel electrode,
and the second blue pixel electrode may be sequentially dis-
posed from a third side to a fourth side.

[0018] The display may include an encapsulation layer on
the organic light emitting diodes; and a scattering layer
between the encapsulation layer and the polarization layer.
The display may include a plurality of the first dot openings
and a plurality of the second dot openings alternatively dis-
posed with the first dot openings.

[0019] Inaccordance with one or more other embodiments,
an organic light emitting diode display includes a first dot
opening; a second dot opening; a plurality of color filters; a
plurality of organic light emitting diodes; a light blocking
area over the organic light emitting diodes, wherein the light
blocking area includes a plurality of openings respectively
corresponding to the organic light emitting diodes, wherein
the color filters respectively fill the openings, wherein the first
dotopening includes a first red opening, a first green opening,
and a first blue opening elongated in a first direction, and
wherein the second dot opening includes a second red open-
ing, a second green opening, and a second blue opening
elongated in a second direction crossing the first direction.
[0020] The light blocking area may block light passing
through the color filters and reflected from corresponding
ones of the organic light emitting diodes. The display may
include a first dot color filter having a first red color filter, a
first green color filter, and a first blue color filter respectively
corresponding to the first red opening, the first green opening,
and the first blue opening, and a second dot color filter having
a second red color filter, a second green color filter, and a
second blue color filter respectively corresponding to the
second red opening, the second green opening, and the sec-
ond blue opening.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Features will becomeapparent to those of skill in the
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0022] FIG. 1 illustrates an embodiment of a pixel of an
organic light emitting diode display according;

[0023] FIG. 2illustrates a top plan view of the organic light
emitting diode display;

[0024] FIG. 3 illustrates an enlarged layout view of portion
A in FIG. 2;
[0025] FIG. 4 illustrates a cross-sectional view taken along

line IV-IV in FIG. 3;
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[0026] FIG. 5 illustrates a lateral luminance ratio for a
horizontal direction viewing angle for one type of organic
light emitting diode display that has been proposed;

[0027] FIG. 6 illustrates a lateral luminance ratio for a
vertical direction viewing angle of the proposed organic light
emitting diode display:

[0028] FIG. 7 illustrates an example of a lateral luminance
ratio for a horizontal direction viewing angle of one embodi-
ment of an organic light emitting diode display;

[0029] FIG. 8 illustrates an example of a lateral luminance
ratio for a vertical direction viewing angle of one embodiment
of an organic light emitting diode display;

[0030] FIG. 9illustrates another embodiment of an organic
light emitting diode display; and

[0031] FIG. 10 illustrates another embodiment of an
organic light emitting diode display.

DETAILED DESCRIPTION

[0032] Example embodiments are described more fully
hereinafter with reference to the accompanying drawings;
however, they may be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.
The embodiments may be combined to form additional
embodiments.

[0033] It will also be understood that when a layer or ele-
ment is referred to as being “on” another layer or substrate, it
can be directly on the other layer or substrate, or intervening
layers may also be present. Further, it will be understood that
when a layer is referred to as being “under” another layer, it
canbe directly under, and one or more intervening layers may
also be present. In addition, it will also be understood that
when a layer is referred to as being “between” two layers, it
can be the only layer between the two layers, or one or more
intervening layers may also be present. Like reference numer-
als refer to like elements throughout.

[0034] Further, in the accompany drawings, an active
matrix (AM) type of organic light emitting diode display
having a2Tr-1 Cap structure in which two thin film transistors
(TFTs) and one capacitor are included in one pixel is illus-
trated. In another embodiment, the organic light emitting
diode display may include three or more TFTs and two or
more capacitors in one pixel, and may also be formed to have
various structures in which separate wiring is further formed.
Also, a pixel may be understood to correspond to a minimum
unit for displaying light of an image, and the organic light
emitting diode display displays an image through a plurality
of pixels.

[0035] FIG. 1 illustrates an embodiment of pixel of an
organic light emitting diode display. Referring to FIG. 1, the
organic light emitting diode display includes a plurality of
signal lines and a plurality of pixels PX arranged in a matrix
and connected to the signal lines. The signal lines include a
plurality of scan lines 121 for transmitting a scan signal Sn, a
plurality of data lines 171 crossing the scan lines 121 for
transmitting a data signal Dm, and a plurality of driving
voltage lines 172 for transmitting a driving voltage ELVDD.
The scan lines 121 extend in a first (e.g., row) direction and
may be substantially parallel with each other. The data lines
171 and the driving voltage lines 172 extend in a second (e.g.,
column) direction and may be substantially parallel with each
other.
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[0036] Each pixel PX includes a plurality of transistors
connected to the signal lines 121, 171, and 172, a storage
capacitor, Cst, and an organic light emitting diode (OLED).
The transistors include a switching transistor T1 connected to
the data line 171 and a driving transistor T2 connected to the
organic light emitting diode (OLED).

[0037] The switching thin film transistor T1 includes a
control terminal, an input terminal, and an output terminal.
The control terminal is connected to the scan line 121, the
input terminal is connected to the data line 171, and the output
terminal is connected to the driving thin film transistor T2.
The switching thin film transistor T1 transmits a data signal
from data line 171 to the driving thin film transistor T2 based
on a scan signal from the scan line 121.

[0038] Thedriving thinfilm transistor T2 includes a control
terminal, an input terminal, and an output terminal. The con-
trol terminal is connected to the switching thin film transistor
T1, the input terminal is connected to the driving voltage line
172, and the output terminal is connected to the organic light
emitting diode OLED. The driving thin film transistor T2
allows an output current Id to flow having a magnitude that
varies according to a voltage applied between the control
terminal and the output terminal.

[0039] The storage capacitor Cst is connected between the
control terminal and the input terminal of the driving thin film
transistor T2. The storage capacitor Cst charges a data signal
applied to the control terminal of the driving thin film tran-
sistor T2, and maintains charging of the data signal after
switching thin film transistor T1 is turned off.

[0040] The organic light emitting diode OLED includes an
anode connected to the output terminal of the driving thin film
transistor T2, a cathode connected to a common voltage
ELVSS, and an organic light emitting member formed
between the anode and the cathode. The organic light emitting
diode OLED displays light of an image having an intensity
based on the output current Id of the driving thin film transis-
tor T2.

[0041] The switching thin film transistor T1 and the driving
thin film transistor T2 may be n-channel field effect transis-
tors (FETs) or p-channel FETs. In addition, a connection
relationship between the thin film transistors T1 and T2, the
storage capacitor Cst, and the organic light emitting diode
OLED may be different in another embodiments, and/or the
numbers of transistors and/or capacitors may be different.
[0042] FIG. 2 illustrates an embodiment of a top plan view
of the organic light emitting diode display. FIG. 3 is an
enlarged layout view of portion A of F1G. 2. FIG. 4 illustrates
an embodiment of a cross-sectional view taken along a line
IV-IV in FIG. 3.

[0043] Referring to FIGS. 2 to 4, a switching element layer
120 including a plurality of signal lines and a plurality of
switching elements 122, including a plurality of switching
thin film transistors and driving thin film transistors, is
formed on a substrate 110 made, for example, of transparent
glass or plastic. The switching element layer 120 may include
a plurality of thin films covering the switching elements 122
to be insulated.

[0044] A plurality of organic light emitting diodes 130 are
formed on the switching element layer 120. The organic light
emitting diodes 130 are respectively connected to the switch-
ing elements 122.

[0045] The organic light emitting diodes 130 include a
plurality of pixel electrodes 131 formed on the switching
element layer 120, a plurality of organic emission layers 132
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respectively formed on a plurality of pixel electrodes 131, and
a common electrode 133 formed on the plurality of organic
emission layers 132. In a top-emission type structure, the
pixel electrode 131 may include metal having high reflec-
tance such as silver (Ag) or aluminum (Al), or alloys thereof.
The common electrode 133 may include a transparent con-
ductive oxide to transmit the light such as ITO (indium tin
oxide) or IZO (indium zinc oxide). The organic emission
layer 132 may include organic layers to efficiently transmit
carries of holes or electrons to the emission layer as well as
the emission layer. The organic layers may include a hole
injection layer and a hole transferring layer between the pixel
electrode 131 and the organic emission layer 132. An electron
injection layer and an electron transferring layer may be
between the common electrode 133 and the organic emission
layer 132.

[0046] As shown in FIGS. 3 and 4, the pixel electrodes 131
include a first dot electrode 311 and a second dot electrode
312 alternately disposed, e.g., a plurality of first dot elec-
trodes 311 and second dot electrodes 312 may be alternatively
disposed along a same row and/or column in the display. The
first dot electrode 311 may include a first red pixel electrode
311R formed in a first red pixel R1, a first green pixel elec-
trode 311G formed in a first green pixel G1, and a first blue
pixel electrode 311B formed in a first blue pixel B1. The
second dot electrode 312 may include a second red pixel
electrode 312R formed in a second red pixel R2, a second
green pixel electrode 312G formed in a second green pixel
G2, and a second blue pixel electrode 312B formed in a
second blue pixel B2. The first red pixel electrode 311R, the
first green pixel electrode 311G, and the first blue pixel elec-
trode 311B are sequentially disposed from a first (e.g., left)
side to a second (e.g., right) side. The second red pixel elec-
trode 312R the second green pixel electrode 312G, and the
second blue pixel electrode 312B are sequentially disposed
from a third (e.g., upper) side to a fourth (e.g., lower) side.

[0047] The switching elements 122 include a first red
switching element 211R and a second red switching element
212R respectively connected to the first red pixel electrode
311R and the second red pixel electrode 312R, a first green
switching element 211G and a second green switching ele-
ment 212G respectively connected to the first green pixel
electrode 311G and the second green pixel electrode 312G,
and a first blue switching element 211B and a second blue
switching element 212B respectively connected to the first
blue pixel electrode 311B and the second blue pixel electrode
312B.

[0048] The pixel electrodes 131 include connection parts
31R, 31G, 31B, 32R, 32G, and 32B respectively connected to
the switching elements 122. The connection parts 31R, 31G,
31B, 32R, 32G, and 32B of the pixel electrode 131 are con-
nected to the switching element 122 through a contact hole
120q in the switching element layer 120.

[0049] Theconnection parts 31R,31G;, 31B,32R, 32G, and
32B include the red connection parts 31R and 32R of the red
pixel electrodes 311R and 312R, the green connection parts
31G and 32G of the green pixel electrodes 311G and 312G,
and the blue connection parts 31B and 32B of the blue pixel
electrodes 311B and 312B. The red connection parts 31R and
32R, the green connection parts 31G and 32G, and the blue
connection parts 31B and 32B are substantially positioned on
the same imaginary horizontal line L1 or imaginary vertical
line L.2.
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[0050] Forexample, the first red connection part 31R of the
first red pixel electrode 311R, the first green connection part
31G of the first green pixel electrode 311G, and the first blue
connection part 31B of the first blue pixel electrode 311B are
positioned on the imaginary horizontal line I.1 connecting
them. The second red connection part 32R of the second red
pixel electrode 312R, the second green connection part 32G
ofthe second green pixel electrode 312G, and the second blue
connection part 32B of the and second blue pixel electrode
312B are positioned on the imaginary vertical line 1.2 con-
necting them. The imaginary horizontal line L1 may cross the
imaginary vertical line .2 when extended.

[0051] Thefirst red switching element 211R, the first green
switching element 211G, and the first blue switching element
211B are elongated in a first direction y. The second red
switching element 212R, the second green switching element
212G, and the second blue switching element 212B are elon-
gated in a second direction x. The first red switching element
211R and the second red switching element 212R cross each
other. The first green switching element 211G and the second
green switching element 212G cross each other. The first blue
switching element 211B and the second blue switching ele-
ment 212B cross each other.

[0052] An encapsulation layer 210 may be formed on the
organic light emitting diodes 130 to protect the organic light
emitting diode 130 from external moisture. The encapsula-
tion layer 210 may include a thin film encapsulation which
include, for example, glass or an organic layer and an inor-
ganic layer alternately deposited.

[0053] A scattering layer 220 is formed on the encapsula-
tion layer 210 to scatter incident external light. A polarization
layer 230 is formed on the scattering layer 220 to eliminate
external light reflection. The scattering layer 220 may have a
lens shape or may be formed of a scattering member. The
polarization layer 230 includes a light blocking member 240
having a plurality of openings 241 exposing a plurality of
organic light emitting diodes 130 and a plurality of color
filters 250 filling the openings.

[0054] The polarization layer 230 does not reflect light of a
wavelength corresponding to a color of the color filter 250
when external light 1 is reflected in the color filter 250.
Accordingly, external light reflection may be reduced or
minimized. In this case, a resonance structure may be pro-
vided for light of a wavelength corresponding to the color
emitted from the organic light emitting diode 130. The light
may be passed unaltered through the color filter 250. This
resonance structure may be realized by controlling a reso-
nance interval h between the organic light emitting diode 130
and the color filter 250. In another embodiment, the reso-
nance structure may be realized by using a resonance thin
film.

[0055] The scattering layer 220 refracts external light 2
incident to the color filter 250 and reflected by the organic
light emitting diode 130. The reflected light is directed toward
the light blocking member 240. The light blocking member
240 blocks the reflected light, preventing the light from being
reflected to the outside. The scattering layer 220 reflects the
external light that is vertically incident to the color filter 250
so that the light is blocked in the light blocking member 240.
This may further reduce or minimize reflectance of the exter-
nal light. Accordingly, contrast ratio may be improved.
[0056] The plurality of openings 241 in the light blocking
member 240 include a first dot opening 411 and a second dot
opening 412 that are alternately disposed, e.g., a plurality of
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dot openings 411 and second dot openings 412 may be alter-
nately disposed along a same row and/or column in the dis-
play. The first dot opening 411 includes a first red opening
411R, a first green opening 411G, and a first blue opening
411B elongated in the first direction y. The first red opening
411R, the first green opening 411G, and the first blue opening
411B are separated from each other by a predetermined inter-
val. The second dot opening 412 includes a second red open-
ing 412R, a second green opening 412G, and a second blue
opening 412B elongated in the second direction crossing the
first direction y. The second red opening 412R, the second
green opening 412G, and the second blue opening 412B are
separated from each other by a predetermined interval.

[0057] The first red pixel electrode 311R, the first green
pixel electrode 311G, and the first blue pixel electrode 311B
are downwardly disposed respectively corresponding to the
first red opening 411R, the first green opening 411G, and the
first blue opening 411B. The second red pixel electrode 312R,
the second green pixel electrode 312G, and the second blue
pixel electrode 312B are downwardly disposed respectively
corresponding to the second red opening 412R, the second
green opening 412G, and the second blue opening 412B.

[0058] In this case, the first red opening 411R, the first
green opening 411G, and the first blue opening 411B cross
the second red opening 412R, the second green operning
412G, and the second blue opening 412B, respectively.

[0059] For example, the first red opening 411R, the first
green opening 411G, and the first blue opening 411B of the
first dot opening 411 are parallel to the imaginary center line
CL between the first dot opening 411 and the second dot
opening 412. The second red opening 412R, the second green
opening 412G, and the second blue opening 412B of the
second dot opening 412 are perpendicular to the center line
CL.

[0060] The color filters 250 include a first dot color filter
510 and a second dot color filter 520 that are alternately
disposed. The first dot color filter 510 includes afirst red color
filter 510R, a first green color filter 520G, and a first blue color
filter 520B positioned respectively corresponding to the first
red opening 411R, the first green opening 411G, and the first
blue opening 411B. The second dot color filter 520 includes a
second red color filter 520R, a second green color filter 520G,
and a second blue color filter 520B positioned respectively
corresponding to the second red opening 412R, the second
green opening 412G, and the second blue opening 412B.

[0061] The color filter 250 covers an edge 240a adjacent to
the opening 241 of the light blocking member 240, such that
the edge 2404 of the light blocking member 240 overlaps the
color filter 250. Accordingly, when a width d of the opening
241 is narrow, a shadow region B is generated in which light
emitted from the organic light emitting diode 130 is partially
blocked at the edge 240a of the light blocking member 240.
As a result, lateral luminance in the direction of the shadow
region B deteriorates. Accordingly, the viewing angle of the
direction in which the shadow region B is generated deterio-
rates.

[0062] To prevent this, an organic light emitting diode dis-
play according to an exemplary embodiment alternately dis-
poses the first dot opening 411 elongated in the first direction
y and the second dot opening 412 elongated in the second
direction z crossing the first direction y. Thus, the shadow
region B is uniformly dispersed, thereby having the same
lateral luminance in all directions. Accordingly, the viewing
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angle may be improved by preventing deterioration of the
viewing in a predetermined direction.

[0063] FIG. 5 is a graph illustrating a lateral luminance
ratio for a horizontal direction viewing angle of a comparative
example of an organic light emitting diode display. FIG. 6 is
a graph illustrating a lateral luminance ratio for a vertical
direction viewing angle of the comparative example of the
organic light emitting diode display. FIG. 7 is a graph illus-
trating an example of a lateral luminance ratio for a horizontal
direction viewing angle of an embodiment of an organic light
emitting diode display. FIG. 8 is a graph illustrating an
example of a lateral luminance ratio for a vertical direction
viewing angle of an embodiment of organic light emitting
diode display.

[0064] As illustrated in FIGS. 5 and 6, in the organic light
emitting diode display of the comparative example, the first
dot opening 411 and the second dot opening 412 are alter-
nately disposed and elongated in the first (vertical) direction
y. Also, the lateral luminance ratio for the horizontal direction
viewing angle is largely decreased as viewing angle is
increased. However, the decreasing width of the lateral lumi-
nance for the vertical direction viewing angle is small even
though the viewing angle is increased.

[0065] This is because the light blocking member 240 hav-
ing the first dot opening 411 and the second dot opening 412
elongated in the vertical direction y forms the shadow region
B elongated in the vertical direction y. As a result, lateral
luminance may be largely decreased as viewing angle
increases. The shadow region B may be shortly formed in the
second (horizontal) direction x in the light blocking member
240. As a result, lateral luminance is not largely decreased
although viewing angle is increased.

[0066] However, as illustrated in FIGS. 7 and 8, in the
organic light emitting diode display according to one exem-
plary embodiment, the first dot opening 411 and the second
dot opening 412 are alternately disposed and respectively
elongated in the vertical direction y and the horizontal direc-
tion x. Thus, the shadow region B is uniformly dispersed so
the same lateral luminance exists in all directions. As a result,
viewing angle is increased for the lateral luminance ratio for
the horizontal direction viewing angle and the lateral lumi-
nance ratio for the vertical direction viewing angle. The
decreasing width of the lateral luminance ratio may therefore
be small.

[0067] Inoneexemplary embodiment, the first dot opening
and the second dot opening are parallel or perpendicular to the
center line with respect to the imaginary center line. However,
the first dot opening and the second dot opening may be
oblique with respect to the imaginary center line in another
exemplary embodiment.

[0068] FIG. 9 is a top plan view illustrating another
embodiment of an organic light emitting diode display. The
embodiment in FIG. 9 is substantially the same as the
embodiment in FIGS. 2, 3, and 4, except that the first dot
opening and the second dot opening are obliquely disposed
with respect to the imaginary center line.

[0069] As illustrated in FIG. 9, in the organic light emitting
diode display, the first red opening 411R, the first green
opening 411G, and the first blue opening 411B cross the
second red opening 412R, the second green opening 412G,
and the second blue opening 412B. respectively. The first red
opening 411R, the first green opening 411G, and the first blue
opening 411B of the first dot opening 411 are inclined with
respect to the imaginary center line CL between the first dot

Jul. 21,2016

opening 411 and the second dot opening 412 while having a
first inclination angle 81 by the center line CL. The second red
opening 412R, the second green opening 412G, and the sec-
ond blue opening 412B of the second dot opening 412 are
inclined with respect to the center line, while having a second
inclination angle 82. The first inclination angle 81 and the
second inclination angle 62 may have the same magnitude in
different directions with respect to the center line CL, or the
inclination angles may be different in another embodiment.

[0070] When the first dot opening 411 and the second dot
opening 412 face each other, the shadow region B generated
in the edge 240a of the light blocking member 240 may be
uniformly dispersed in all directions. Accordingly, the same
lateral luminance may be formed in all directions to reduce or
prevent deterioration of the viewing angle in any direction.
The overlap viewing angle may therefore be improved.

[0071] On the other hand, in the exemplary embodiment,
the red connection part, the green connection part, and the
blue connection part are on substantially the same imaginary
horizontal line or vertical line. In another embodiment, the
red connection part, the green connection part, and the blue
connection part may be on substantially the same imaginary
oblique line.

[0072] FIG. 10 is atop plan view of another embodiment of
an organic light emitting diode display. The exemplary
embodiment in FIG. 10 is substantially the same as the exem-
plary embodiment in FIGS. 2, 3, and 4, except for the red
connection part, the green connection part, and the blue con-
nection part that are positioned substantially on the same
imaginary oblique line.

[0073] As illustrated in FIG. 10, in the organic light emit-
ting diode display, the red connection parts 31R and 32R, the
green connection parts 31G and 32G, and the blue connection
parts 31B and 32B are positioned on substantially the same
imaginary oblique lines 1.3 and L4.

[0074] The imaginary oblique lines .3 and 1.4 include an
imaginary first oblique line L3 and an imaginary second
oblique line 1.4 that are substantially parallel to each other.
The imaginary first oblique line L3 connects the first red
connection part 31R of the first red pixel electrode 311R, the
first green connection part 31G of the first green pixel elec-
trode 311G, and the first blue connection part 31B of the first
blue pixel electrode 311B to each other. The imaginary sec-
ond oblique line [4 connects the second red connection part
32R of the second red pixel electrode 312R, the second green
connection part 32G of the second green pixel electrode
312G, and the second blue connection part 32B of'the second
blue pixel electrode 312B to each other.

[0075] Thefirst red switching element 211R and the second
red switching element 212R are substantially parallel to each
other. The first green switching element 211G and the second
green switching element 212G are substantially parallel to
each other. The first blue switching element 211B and the
second blue switching element 212B are substantially paral-
lel to each other.

[0076] As described above, when the first dot opening 411
and the second dot opening 412 that cross each other are
alternately disposed (e.g., by disposing the red connection
parts 31R and 32R, the green connection parts 31G and 32G,
and the blue connection parts 31B and 32B on substantially
the same imaginary oblique lines L3 and [.4), all switching
elements 211R, 211G, 211B, 212R, 212G, and 212B may be
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disposed in the same first direction y. Accordingly, the switch-
ing elements may be easily formed to be close, thereby real-
izing high resolution.

[0077] By way of summation and review, one type of
organic light emitting diode display uses a polarizer to reduce
external light reflection. The polarizer increases the thickness
of the display and decreases emission efficiency. Also, the
polarizer may become damaged when used in a flexible dis-
play device.

[0078] Attempts have been made to overcome these draw-
backs. For example, one attempt involves using a Pol-less
structure having a light blocking member and a color filter.
Such a structure may increase emission efficiency, reduce
external light reflection, and may be useable in a flexible
display device. Also, in a Pol-less structure, a light trapping
effect may increase as the width of the opening of the light
blocking member decreases. Also, external light reflection
may be reduced. However, when the width of the opening of
the light blocking member is narrow, lateral luminance may
deteriorate. As a result, the viewing angle of the display may
be adversely affected.

[0079] In accordance with one or more embodiments, the
first dot opening elongated in the first direction and the second
dot opening elongated in the second direction and crossing
the first direction are alternately disposed. As a result, the
shadow region B is uniformly dispersed so that the same
lateral luminance may be formed in all directions. Accord-
ingly, viewing angle deterioration is reduced or eliminated in
any direction, thereby improving the viewing angle. Also, by
forming a scattering layer under the light blocking member,
the external light incident vertically is blocked, so that exter-
nal light reflection may be reduced or minimized and contrast
ratio may be improved.

[0080] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of skill in the art as of the filing of the
present application, features, characteristics, and/or elements
described in connection with a particular embodiment may be
used singly or in combination with features, characteristics,
and/or elements described in connection with other embodi-
ments unless otherwise indicated. Accordingly, it will be
understood by those of skill in the art that various changes in
form and details may be made without departing from the
spirit and scope of the invention as set forth in the following
claims.

What is claimed is:

1. An organic light emitting diode display, comprising:

a substrate;

a switching element layer including a plurality of switches
on the substrate;

aplurality of organic light emitting diodes on the switching
element layer and respectively connected to the
switches; and

apolarization layer on the organic light emitting diodes and
including a light blocking area having a plurality of
openings respectively exposing the organic light emit-
ting diodes and a plurality of color filters respectively
filling the openings, wherein a first dot opening includes
a first red opening, a first green opening, and a first blue
opening elongated in a first direction, and wherein a
second dot opening includes a second red opening, a
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second green opening, and a second blue opening elon-
gated in a second direction crossing the first direction.

2. The display as claimed in claim 1, wherein the color
filters include:

a first dot color filter having a first red color filter, a first
green color filter, and a first blue color filter respectively
corresponding to the first red opening, the first green
opening, and the first blue opening, and

a second dot color filter having a second red color filter, a
second green color filter, and a second blue color filter
respectively corresponding to the second red opening,
the second green opening, and the second blue opening,
the color filters covering edges of the light blocking area
adjacent to respective ones of the openings.

3. The display as claimed in claim 1, wherein the first red
opening, the first green opening, and the first blue opening
cross the second red opening, the second green opening, and
the second blue opening, respectively.

4. The display as claimed in claim 3, wherein:

the first red opening, the first green opening, and the first
blue opening of the first dot opening are substantially
parallel to a center line between the first dot opening and
the second dot opening, and

the second red opening, the second green opening, and the
second blue opening of the second dot opening are sub-
stantially perpendicular to the center line.

5. The display as claimed in claim 3, wherein:

the first red opening, the first green opening, and the first
blue opening of the first dot opening and the second red
opening, the second green opening, and the second blue
opening of the second dot opening are obliquely dis-
posed with reference to a center line between a plurality
of the first dot openings.

6. The display as claimed in claim 3, wherein:

the organic light emitting diodes includea plurality of pixel
electrodes on the switching element layer, a plurality of
organic emission layers on respective ones of the pixel
electrodes, and a common electrode on the organic emis-
sion layers, and

a connection part of the pixel electrodes respectively con-
nected to the switches includes a red connection part of
ared pixel electrode, a green connection part of a green
pixel electrode, and a blue connection part of a blue pixel
electrode.

7. The display as claimed in claim 6, wherein:

the red pixel electrode includes a first red pixel electrode
and a second red pixel electrode respectively corre-
sponding to the first red opening and the second red
opening,

the green pixel electrode includes a first green pixel elec-
trode and a second green pixel electrode respectively
corresponding to the first green opening and the second
green opening,

the blue pixel electrode includes a first blue pixel electrode
and a second blue pixel electrode respectively corre-
sponding to the first blue opening and the second blue
opening,

the switches include a first red switch and a second red
switch respectively connected to the first red pixel elec-
trode and the second red pixel electrode,

a first green switch and a second green switch respectively
connected to the first green pixel electrode and the sec-
ond green pixel electrode, and



US 2016/0211487 Al

a first blue switch and a second blue switch respectively
connected to the first blue pixel electrode and the second
blue pixel electrode.

8. The display as claimed in claim 7, wherein the red
connection part, the green connection part, and the blue con-
nection part are substantially on a same horizontal line or a
same vertical line.

9. The display as claimed in claim 8. wherein the horizontal
line connecting a first red connection part of the first red pixel
electrode, a first green connection part of the first green pixel
electrode, and a first blue connection part of the first blue pixel
electrode crosses the vertical line connecting a second red
connection part of the second red pixel electrode, a second
green connection part of the second green pixel electrode, and
a second blue connection part of the second blue pixel elec-
trode.

10. The display as claimed in claim 9, wherein:

the first red switch and the second red switch cross each
other,

the first green switch and the second green switch cross
each other, and

the first blue switch and the second blue switch cross each
other.

11. The display as claimed in claim 7, wherein the red
connection part, the green connection part, and the blue con-
nection part are substantially on a same oblique line.

12. The display as claimed in claim 11, wherein the oblique
line includes:

afirst oblique line connects a first red connection part of the
first red pixel electrode, a first green connection part of
the first green pixel electrode, and a first blue connection
part of the first blue pixel electrode,

a second oblique line connects a second red connection
part of the second red pixel electrode, a second green
connection part of the second green pixel electrode, and
a second blue connection part of the second blue pixel
electrode, and

the first oblique line is substantially parallel to the second
oblique line.

13. The display as claimed in claim 12, wherein:

the first red switch is substantially parallel to the second red
switch,

the first green switch is substantially parallel to the second
green switch, and

the first blue switch is substantially parallel to the second
blue switch.

14. The display as claimed in claim 7, wherein the pixel

electrodes include:

a first dot electrode including the first red pixel electrode,
the first green pixel electrode, and the first blue pixel
electrode, and
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a second dot electrode including the second red pixel elec-
trode, the second green pixel electrode, and the second
blue pixel electrode.

15. The display as claimed in claim 14, wherein:

the first red pixel electrode, the first green pixel electrode,
and the first blue pixel electrode are sequentially dis-
posed from a first side to a second side, and

the second red pixel electrode, the second green pixel elec-
trode, and the second blue pixel electrode are sequen-
tially disposed from a third side to a fourth side.

16. The display as claimed in claim 3, further comprising:

an encapsulation layer on the organic light emitting diodes;
and

a scattering layer between the encapsulation layer and the
polarization layer.

17. The display as claimed in claim 1, further comprising:

a plurality of the first dot openings; and

a plurality of the second dot openings alternatively dis-
posed with the first dot openings.

18. An organic light emitting diode display, comprising:

a first dot opening;

a second dot opening;

a plurality of color filters;

a plurality of organic light emitting diodes; and

alight blocking area over the organic light emitting diodes,

wherein the light blocking area includes a plurality of
openings respectively corresponding to the organic light
emitting diodes, wherein the color filters respectively fill
the openings, wherein the first dot opening includes a
first red opening, a first green opening, and a first blue
opening elongated in a first direction, and wherein the
second dot opening includes a second red opening, a
second green opening, and a second blue opening elon-
gated in a second direction crossing the first direction.

19. The display as claimed in claim 18, wherein the light

blocking area is to block light passing through the color filters
and reflected from corresponding ones of the organic light
emitting diodes.

20. The display as claimed in claim 18, further comprising:

a first dot color filter having a first red color filter, a first
green color filter, and a first blue color filter respectively
corresponding to the first red opening, the first green
opening, and the first blue opening, and

a second dot color filter having a second red color filter, a
second green color filter, and a second blue color filter
respectively corresponding to the second red opening,
the second green opening, and the second blue opening.

* #* * #* #®



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

KRN

IPCHRS

CPCHRF

L 5ER
HAh A TF 30k
HAEREEEE

E)

ENEXR-—RESRBBESNR , 2REBEIFXNSIENLKL
—RE , URENEX-NE LHRIER. REESEEXXKGNSN
REdE. EXXBEESAEBEENAX-MENSANIQ, EEHED
FEXRFO, E—QAFOEBEE—TFN , EF—E&BFANRE—F
EEKNE-EEeFOD, FoAF0EFEF-4derfn , F-&ef0
MESE—FRAXXME—FELBAEWE_EGFO,

BNRKX-REE TR

US20160211487A1 NI (»&E)B
US14/922613 RiEHR
ZEERAERLNA

=EDISPLAY CO., LTD.

=EDISPLAY CO., LTD.

CHOI JIN WOO
LIM JAE IK
CHOI HAE YUN

CHOI, JIN WOO
LIM, JAE IK
CHOI, HAE YUN

HO1L51/52 HO1L27/32

patsnap

2016-07-21

2015-10-26

HO1L51/5293 HO1L27/3211 HO1L27/322 HO1L51/5281 HO1L27/3218 HO1L27/326 HO1L51/5268

HO1L51/5284
1020150009416 2015-01-20 KR
uS9601720

Espacenet USPTO

1 20
q : 250 240
2Mrﬂ ¥//// K
N N ]
AN NNV
/ T

N P

r‘l'ﬂ
L

gg ~120

f ~110

L)
133 132 131 120a 122
\_m__\/__}


https://share-analytics.zhihuiya.com/view/3d2522d7-2b85-436e-a2d0-2260f893e80b
https://worldwide.espacenet.com/patent/search/family/056408486/publication/US2016211487A1?q=US2016211487A1
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=%2220160211487%22.PGNR.&OS=DN/20160211487&RS=DN/20160211487

