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(7) ABSTRACT

Disclosed is an organic light emitting display (OLED) device
that may include first and second pixels on a substrate, each
including a TFT region and a display region, the display
region of each of the first and second pixels including a first
electrode, an emission layer and a second electrode; a color
filter layer in the display region of the second pixel; and a
reflection preventing layer in the first and second pixels,
substantially excluding the display region of the second pixel.
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FIG. 5D
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FIG. 6A
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FIG. 6D

R/G/8B pixel
TFT region display region

A

Y
A
Y

OO A0 S
900{920¥/~\\ QWP

930 R \j\\\.{;;\i R .
940 1 POL

FIG. 7

R/G/B pixel
TFT region display region

A

\4
A
Y

]
~_-100
010 AT T T T T

920
900{:930\/;§§

940




Patent Application Publication Sep. 8,2016 Sheet 8 of 10 US 2016/0260933 A1

FIG. 8
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF
MANUFACTURING THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2013-0136465 filed on Nov. 11,
2013, which is hereby incorporated by reference for all pur-
poses as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relate to an organic light emit-
ting display (OLED) device and method of manufacturing the
same, and more particularly, to an OLED device provided
with a reflection preventing layer and method of manufactur-
ing the same.

[0004] 2. Discussion of the Related Art

[0005] An organic light emitting display (OLED) device
includes a light emitting layer provided between a cathode for
injecting electrons and an anode for injecting holes. When the
electrons generated in the cathode and the holes generated in
the anode are injected into the inside of the light emitting
layer, excitons are produced by the recombination of the
electrons and the holes. Then, when the excitons fall to a
lower energy state from an excited state, the OLED device
emits light.

[0006] Hereinafter, an OLED device according to the
related art will be described with reference to the accompa-
nying drawings.

[0007] FIG. 1 is a cross-sectional view illustrating the
OLED device according to the related art.

[0008] As shown in FIG. 1, the OLED device according to
the related art may include a substrate 10, a thin film transistor
20, apassivation film 30, a color filter layer 40, a planarization
layer 50, a first electrode 60, a bank layer 65, a light emitting
layer 70, a second electrode 80, and a reflection preventing
layer 90.

[0009] The thin film transistor 20 is provided on an upper
surface of the substrate 10. The thin film transistor 20 may
include a gate electrode 21 patterned on the substrate 10, a
semiconductor layer 22 insulated from the gate electrode 21
by a gate insulating film 15 interposed therebetween, and
source and drain electrodes 23 and 24 provided at a fixed
interval from each other and provided on the semiconductor
layer 22.

[0010] The passivation film 30 is provided on the thin film
transistor 20.

[0011] The color filter layer 40 is patterned on the passiva-
tion film 30.

[0012] The planarization layer 50 is provided on the color
filter layer 40. A contact hole is formed in a predetermined
region of the passivation film 30 and the planarization layer
50, whereby a drain electrode 24 of the thin film transistor 20
is exposed via the contact hole.

[0013] The first electrode 60 is patterned on the planariza-
tion layer 50. The first electrode 60 is connected with the drain
electrode 24 via the contact hole.

[0014] The bank layer 65 is provided on the planarization
layer 50. The bank layer 65 is provided on a thin film transis-
tor (TFT) region, to thereby define a display region.
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[0015] The light emitting layer 70 is provided on the first
electrode 60, and is patterned on the display region defined by
the bank layer 65. The light emitted from the light emitting
layer 70 passes through the color filter layer 40 and then the
substrate 10, to thereby display an image.

[0016] The second electrode 80 is provided on the light
emitting layer 70.

[0017] The reflection preventing layer 90 is provided on a
lower surface of the substrate 10, to thereby prevent external
light from being reflected on the lower surface of the substrate
10. As described above, the thin film transistor 20 is formed in
the TFT region. Thus, the external light is reflected due to a
plurality of signal lines for forming the thin film transistor 20.
In this respect, the reflection preventing layer 90 is provided
on the lower surface of the substrate 10 so as to reduce or
prevent the reflection of the external light.

[0018] However, in the OLED device according the related
art, the reflection preventing layer 90, which is typically pro-
vided in a film type, is formed in both the TFT region and the
display region, which lowers the light transmittance of the
display region and the luminance of the OLED device. That
is, when the light emitted from the light emitting layer 70 of
the display region passes through the substrate 10 and then the
reflection preventing layer 90, a considerable amount of light
is absorbed in the reflection preventing layer 90, thereby
causing a light loss.

SUMMARY OF THE INVENTION

[0019] Accordingly, the present invention 1s directed to an
organic light emitting display (OLED) device and method of
manufacturing the same that substantially obviates one or
more problems due to limitations and disadvantages of the
related art.

[0020] An advantage of the present invention is to provide
an OLED device that is adapted to improve luminance by
reducing or preventing a reflection of an external light.
[0021] 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. These and other advantages of the
invention will be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0022] To achieve these and other advantages and in accor-
dance with the purpose of embodiments of the invention, as
embodied and broadly described herein, an organic light
emitting display (OLED) device may, for example, include
first and second pixels on a substrate, each including a TFT
region and a display region, the display region of each of the
first and second pixels including a first electrode, an emission
layer and a second electrode; a color filter layer in the display
region of the second pixel; and a reflection preventing layer in
the first and second pixels, substantially excluding the display
region of the second pixel.

[0023] In another aspect of embodiments of the present
invention, a method of manufacturing an organic light emit-
ting display (OLED) device including first and second pixels
on a substrate, each including a TFT region and a display
region, the display region ofeach of the first and second pixels
including a first electrode, an emission layer and a second
electrode, the method comprising: forming a color filter layer
in the display region of the second pixel; and forming a
reflection preventing layer in the first and second pixels,
substantially excluding the display region of the second pixel.
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[0024] Ttisto 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

[0025] The accompanying drawings, which are included to
provide a further understanding of embodiments of the inven-
tion and are incorporated in and constitute a part of this
application, illustrate embodiment(s) of the invention and
together with the description serve to explain the principle of
embodiments of the invention. In the drawings:

[0026] FIG. 1 is a cross-sectional view illustrating an
organic light emitting display (OLED) device according to
the related art;

[0027] FIG. 2A and FIG. 2B are plan and cross-sectional
views illustrating an OLED device according to an embodi-
ment of the present invention, respectively;

[0028] FIG. 3isa cross-sectional view illustrating a reflec-
tion preventing layer according to an embodiment of the
present invention;

[0029] FIG. 4 is a concept view illustrating a function of a
reflection preventing layer according to an embodiment of the
present invention;

[0030] FIGS.5A to SE are views illustrating a manufactur-
ing process for forming a reflection preventing layer accord-
ing to an embodiment of the present invention;

[0031] FIGS. 6A to 6D are views illustrating a manufactur-
ing process for forming a reflection preventing layer accord-
ing to an embodiment of the present invention;

[0032] FIG. 7 illustrates an OLED device according to an
embodiment of the present invention;

[0033] FIG. 81sa cross-sectional view illustrating a reflec-
tion preventing layer according to an embodiment of the
present invention;

[0034] FIG. 9 illustrates an OLED device according to an
embodiment of the present invention;

[0035] FIGS. 10A and 10B are cross-sectional views illus-
trating an OLED device according to an embodiment of the
present invention; and

[0036] FIG. 11 is a cross-sectional view illustrating an
OLED device according to an embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0037] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
same reference numbers may be used throughout the draw-
ings to refer to the same or like parts.

[0038] In the following description, when a first element is
positioned “on” or “above” a second structure, the first and
second elements may be in contact with each other, or a third
element(s) may be interposed between the first and second
elements. Also, when terms such as “the first” or “the second”
are used to refer to elements, they may be used to separate any
one element from other elements, but not necessarily define
the order of corresponding elements.

[0039] Hereinafter, an organic light emitting display
(OLED) device according to embodiments of the present
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invention and method of manufacturing the same will be
described in detail with reference to the accompanying draw-
ings.

[0040] FIG. 2A and FIG. 2B are plan and cross-sectional
views illustrating an OLED device according to an embodi-
ment of the present invention, respectively.

[0041] As illustrated in FIG. 2A, the OLED device may
include red (R), green (G), blue (B) and white (W) pixels on
a substrate 100. The arrangement of the red (R), green (G),
blue (B) and white (W) pixels may vary, and it is not, for
example, limited to the above four pixels.

[0042] Each of the red (R), green (G), blue (B) and white
(W) pixels may include a thin film transistor (TFT)region and
adisplay region. A plurality of thin film transistors (TFT) and
capacitors are formed in the TFT region, and a light emitting
layer is formed in the display region. Thus, an image is
displayed in the display region.

[0043] As illustrated in FIG. 2B, an OLED device may
include a substrate 100, a thin film transistor 200, a passiva-
tion film 300, a color filter layer 400, a planarization layer
500, a first electrode 600, a light emitting layer 700, a second
electrode 800, and a reflection preventing layer 900.

[0044] The thin film transistor 200 is provided on an upper
surface of the substrate 100. In detail, the thin film transistor
200 1s patterned in the TFT region for each of the red (R),
green (G), blue (B) and white (W) pixels.

[0045] The passivation film 300 is provided on an entire
area of the substrate 100 including the thin film transistor 200.

[0046] The color filter layer 400 is patterned in the display
region for each of the red (R), green (G), and blue (B) pixels.
That is, the red (R) color filter layer 400 is formed in the
display region of the red (R) pixel, the green (G) color filter
layer 400 is formed in the display region of the green (G)
pixel, and the blue (B) color filter layer 400 is formed in the
display region of the blue (B) pixel.

[0047] The color filter layer 400 may not be formed in the
display region of the white (W) pixel. In case of the white (W)
pixel, a white-colored light, which is emitted from the light
emitting layer 700, is emitted intactly through the white (W)
pixel. Thus, there may be no need for an additional color filter
layer in the white (W) pixel. Meanwhile, in case of the red
(R), green (G) and blue (B) pixels, when a white-colored
light, which is emitted from the light emitting layer 700,
passes through each color filter layer 400, the white-colored
light is changed to light with a color of the corresponding
pixel.

[0048] The planarization layer 500 is provided on an entire
area of the substrate 100 including the color filter layer 400.

[0049] The first electrode 600 is patterned on the planariza-
tion layer 500. The first electrode 600 is formed of a trans-
parent conductive material such as Indium-Tin-Oxide (ITO).

[0050] The light emitting layer 700 is patterned on the first
electrode 600. The light emitting layer 700 emits a white-
colored light. Thus, the light emitting layer 700 may be
formed by a combination ofred, green and blue light emitting
layers, or may be formed by a combination of orange and blue
light emitting layers. The light emitting layer 700 may be
formed in various types generally known to those skilled in
the art.

[0051] The second electrode 800 is provided on the light
emitting layer 700.
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[0052] The reflection preventing layer 900 is provided on a
lower surface of the substrate 100. The reflection preventing
layer 900 is provided on the lower surface of the substrate 100
in a predetermined pattern.

[0053] In detail, the reflection preventing layer 900 is
formed in the TFT region for each of the red (R), green (G),
blue (B) and white (W) pixels. As the thin film transistor 200
is formed in the TFT region for each pixel on the upper
surface of the substrate 100, an external light is reflected due
to aplurality of signal lines for forming the thin film transistor
200. In order to reduce or prevent the external light from being
reflected from the TFT region, the reflection preventing layer
900 is formed in the TFT region for each pixel. The reflection
preventing layer 900 may be formed to cover an entire TFT
region for each pixel.

[0054] Meanwhile, the reflection of an external light also
occurs by the first electrode 600 in the display region for each
of the red (R), green (G), blue (B) and white (W) pixels. In
case of the red (R), green (G) and blue (B) pixels, the color
filter layer 400 is formed between the first electrode 600 and
the substrate 100, whereby a considerable amount of the
external light is absorbed in the color filter layer 400. Thus, a
problem caused by the reflection of external light scarcely
occurs in the display region for each of the red (R), green (G)
and blue (B) pixels, whereby the reflection preventing layer
900 may not be needed in the display region for each of the red
(R), green (G) and blue (B) pixels.

[0055] However, since the color filter layer 400 is not
formed in the white (W) pixel, a problem caused by the
reflection of external light may occur therein. For this reason,
the reflection preventing layer 900 is beneficially formed in
the display region of the white (W) pixel.

[0056] Thus, the reflection preventing layer 900 is not
formed in the display region for the pixels that have the color
filter layer 400 between the first electrode 600 and the sub-
strate 100 (e.g., red (R), green (G) and blue (B) pixels), and
the reflection preventing layer 900 is formed in the display
region for the pixel in which the color filter layer 400 is not
formed between the first electrode 600 and the substrate 100
(e.g., white (W) pixel), whereby luminance is improved by
reducing or minimizing the reflection of the external light and
decreasing a loss of emitted light. That is, the reflection pre-
venting layer 900 is not formed in the display region for each
of the red (R), green (G) and blue (B) pixels so that it is
possible to decrease the loss of light emitted therein, thereby
improving the luminance.

[0057] Inother words, the reflection preventing layer 900 is
formed in the TFT region for each of the red (R), green (G),
blue (B) and white (W) pixels, and the reflection preventing
layer 900 is not formed in the display region for each of the
red (R), green (G) and blue (B) pixels, whereby it is possible
to reduce or prevent the reflection of an external light and to
reduce or minimize the loss of light, thereby improving the
luminance.

[0058] The reflection preventing layer 900 is not formed in
an entire area of the lower surface of the substrate 100, but is
patterned in the predetermined portion. That is, it is difficult to
apply a film-type reflection preventing layer as in the related
art. Accordingly, the reflection preventing layer 900 accord-
ing to an embodiment of the present invention is obtained by
coating and patterning a coatable material layer, which will
now be described in detail.

[0059] FIG. 3isa cross-sectional view illustrating a reflec-
tion preventing layer according to one embodiment of the
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present invention. FIG. 4 is a concept view illustrating a
function of a reflection preventing layer according to an
embodiment of the present invention.

[0060] As illustrated in FIG. 3, the reflection preventing
layer 900 according to an embodiment of the present inven-
tion may include a first alignment layer 910, a quarter wave
plate (QWP) 920, a second alignment layer 930, and a linear
polarization layer (POL) 940.

[0061] The first alignment layer 910 is provided on a lower
surface of the substrate 100, and the quarter wave plate 920 is
provided on a lower surface of the first alignment layer 910.
[0062] Since the first alignment layer 910 is aligned in a
first direction, the first alignment layer 910 aligns a material
for the quarter wave plate 920, whereby the quarter wave plate
920 has a predetermined polarizing function. A manufactur-
ing process thereof will now be described.

[0063] The first alignment layer 910 may be formed of a
photo-alignment material such as acrylate-based material or
epoxy-based material, but not limited to these materials.
[0064] The quarter wave plate 920 may be formed of reac-
tive mesogen, and the quarter wave plate 920 may have a 45°
or —=45° transmission axis. The quarter wave plate 920 may
serve to covert a 90° linear polarization into a circular polar-
ization and a circular polarization into a 0° linear polarization.
[0065] The second alignment layer 930 is provided on a
lower surface of the quarter wave plate 920, and the linear
polarization layer 940 is provided on a lower surface of the
second alignment layer 930.

[0066] Since the second alignment layer 930 is aligned in a
second direction which is different from the firstdirection, the
second alignment layer 930 aligns a material for the linear
polarization layer 940, whereby the linear polarization layer
940 has a predetermined polarizing function. A manufactur-
ing process thereof will now be described.

[0067] Thesecond alignment layer 930 may be formed of a
photo-alignment material such as acrylate-based material or
epoxy-based material, but not limited to these materials.
[0068] The linear polarization layer 940 may be formed of
amixture of reactive mesogen and dichromatic dye, or may be
formed of a mixture of lyotropic liquid crystal and dichro-
matic dye. The linear polarization layer 940 may have a 90°
transmission axis. The linear polarization layer 940 linearly
polarizes the incident light at about 90° following the trans-
mission axis.

[0069] As described above, the reflection preventing layer
900 according to an embodiment of the present invention may
reduce or prevent the external light from being reflected by
the use of quarter wave plate 920 and the linear polarization
layer 940, which will be described in detail with reference to
FIG. 4.

[0070] Asillustrated in FIG. 4, the quarter wave plate 920 is
formed under the substrate 100, and the linear polarization
layer 940 is formed under the quarter wave plate 920. As
described above, the linear polarization layer 940 linearly
polarizes the incident light at about 90°. Also, the quarter
wave plate 920 converts a 90° linear polarization into a cir-
cular polarization and a circular polarization into a 0° linear
polarization.

[0071] Accordingly, the external light is linearly polarized
at 90° when the external light passes through the linear polar-
ization layer 940, and the linearly polarized light is then
circularly polarized when it passes through the quarter wave
plate 920. Then, the circularly polarized light is reflected on
the plurality of signal lines of the TFT region and the elec-
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trodes of the display region after it passes through the sub-
strate 100, and then the reflected light is linearly polarized at
0° while it passes through the quarter wave plate 920. As the
0° linear polarization is substantially orthogonal to the trans-
mission axis of the linear polarization layer 940, it does not
pass through the linear polarization layer 940, to thereby
reduce or prevent the reflection of the external light.

[0072] FIGS.5A to SE are views illustrating a manufactur-
ing process for forming a reflection preventing layer accord-
ing to an embodiment of the present invention, which relates
to the manufacturing process of the reflection preventing
layer illustrated in FIG. 3.

[0073] First, as illustrated in FIG. 5A, the first alignment
layer 910 is formed on the lower surface of the substrate 100.
[0074] The first alignment layer 910 is obtained by forming
aphoto-alignment material layer through a coating process of
aphoto-alignment material such as acrylate-based material or
epoxy-based material, drying a solvent in a drying oven,
curing the photo-alignment material layer, and aligning the
photo-alignment material layer in the first direction by a
rubbing or polarized UV irradiation.

[0075] Then, as illustrated in FIG. 5B, the quarter wave
plate 920 is formed on the lower surface of the first alignment
layer 910.

[0076] The quarter wave plate 920 is obtained by coating
the lower surface of the first alignment layer 910 with reactive
mesogen, drying a solvent in the drying oven, and curing the
coated material. This curing process may be performed by a
UV irradiation.

[0077] The first alignment layer 910 is aligned in the first
direction. Thus, the quarter wave plate 920 is aligned by the
first alignment layer 910 during the drying process in the
drying oven, whereby the quarter wave plate 920 may have a
45° or —45° transmission axis.

[0078] After that, as illustrated in FIG. 5C, the second
alignment layer 930 is formed on the lower surface of the
quarter wave plate 920.

[0079] The second alignment layer 930 is obtained by
forming a photo-alignment material layer through a coating
process of a photo-alignment material such as acrylate-based
material or epoxy-based material, drying a solvent in the
drying oven, curing the photo-alignment material layer, and
aligning the photo-alignment material layer in the second
direction by a rubbing or polarized UV irradiation.

[0080] As illustrated in FIG. 5D, the linear polarization
layer 940 is formed on the lower surface of the second align-
ment layer 930.

[0081] The linear polarization layer 940 is obtained by
coating the mixture of reactive mesogen and dichromatic dye
or the mixture of lyotropic liquid crystal and dichromatic dye
onto the lower surface of the second alignment layer 930,
drying a solvent in the drying oven, and curing the coated
material. This curing process may be performed by a UV
irradiation.

[0082] The second alignment layer 930 is aligned in the
second direction. Thus, the linear polarization layer 940 is
aligned by the second alignment layer 930 during the drying
process in the drying oven, whereby the linear polarization
layer 940 may have a 45° or —45° transmission axis.

[0083] As illustrated in FIG. 5E, the reflection preventing
layer 900 is patterned by removing the predetermined por-
tions from the first alignment layer 910, the quarter wave plate
920, the second alignment layer 930 and the linear polariza-
tion layer 940.
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[0084] The process of removing the predetermined por-
tions from the first alignment layer 910, the quarter wave plate
920, the second alignment layer 930 and the linear polariza-
tion layer 940 may be performed by a photolithography pro-
cess of photo resist coating, exposure, development, etching
and stripping.

[0085] As described above, the predetermined portions of
the first alignment layer 910, the quarter wave plate 920, the
second alignment layer 930 and the linear polarization layer
940, which are to be removed, correspond to the display
regions for the red (R), green (G) and blue (B) pixels.
[0086] FIGS. 6A to 6D are views illustrating a manufactur-
ing process for forming the reflection preventing layer
according to another embodiment of the present invention,
which relates to the manufacturing process of the reflection
preventing layer illustrated in FIG. 3.

[0087] First, as illustrated in FIG. 6A, the first alignment
layer 910 is patterned on the lower surface of the substrate
100. The first alignment layer 910 is not formed in the display
region for each of the red (R), green (G) and blue (B) pixels,
but formed in the TFT region for each pixel and the display
region for the white (W) pixel.

[0088] The first alignment layer 910 is obtained by forming
aphoto-alignment material layer through a coating process of
aphoto-alignment material such as acrylate-based material or
epoxy-based material, drying a solvent in the drying oven,
curing the photo-alignment material layer, aligning the
photo-alignment material layer for the TFT region for each
pixel and the display region for the white (W) pixel in the first
direction by irradiating a polarized UV light onto the TFT
region for each pixel and the display region for the white (W)
pixel, and removing the photo-alignment material layer from
the display region for each of the red (R), green (G) and blue
(B) pixels that is not irradiated with the polarized UV light.
[0089] Then, as illustrated in FIG. 6B, the quarter wave
plate 920 is formed on the lower surface of the first alignment
layer 910. The quarter wave plate 920 is not formed in the
display region for each of the red (R), green (G) and blue (B)
pixels, but formed in the TFT region for each pixel and the
display region for the white (W) pixel.

[0090] The quarter wave plate 920 is obtained by coating
the lower surface of the first alignment layer 910 with reactive
mesogen, curing the reactive mesogen in the TFT region for
each pixel and the display region for the white (W) pixel by
irradiating a polarized UV light onto the TFT region for each
pixel and the display region for the white (W) pixel, and
removing the reactive mesogen from the display region for
each of the red (R), green (G) and blue (B) pixels that is not
irradiated with the polarized UV.

[0091] After that, as illustrated in FIG. 6C, the second
alignment layer 930 is formed on the lower surface of the
quarter wave plate 920. The second alignment layer 930 is not
formed in the display region for each ofthe red (R), green (G)
and blue (B) pixels, but formed in the TFT region for each
pixel and the display region for the white (W) pixel.

[0092] The second alignment layer 930 is obtained by
forming a photo-alignment material layer through a coating
process of a photo-alignment material such as acrylate-based
material or epoxy-based material, drying a solvent in the
drying oven, curing the photo-alignment material layer,
aligning the photo-alignment material layer for the TFT
region for each pixel and the display region for the white (W)
pixel in the second direction by irradiating a polarized UV
light onto the TFT region for each pixel and the display region
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for the white (W) pixel, and removing the photo-alignment
material layer from the display region for each of the red (R),
green (G) and blue (B) pixels that is not irradiated with the
polarized UV.

[0093] As illustrated in FIG. 6D, the linear polarization
layer 940 is formed on the lower surface of the second align-
ment layer 930, to thereby complete the pattern for the reflec-
tion preventing layer 900. The linear polarization layer 940 is
not formed in the display region for each of the red (R), green
(G)and blue (B) pixels, but formed in the TFT region for each
pixel and the display region for the white (W) pixel.

[0094] The linear polarization layer 940 is obtained by
coating the mixture of reactive mesogen and dichromatic dye
or the mixture of Iyotropic liquid crystal and dichromatic dye
onto the lower surface of the second alignment layer 930,
curing the mixture in the TFT region for each pixel and the
display region for the white (W) pixel by irradiating a polar-
ized UV light onto the TFT region for each pixel and the
display region for the white (W) pixel, and removing the
mixture from the display region for each of the red (R), green
(G)and blue (B) pixels that is not irradiated with the polarized
uv.

[0095] Referring back to FIG. 2B, the OLED device
according to one embodiment of the present invention may be
manufactured by forming the thin film transistor 200 on one
surface of the substrate 100, that is, the upper surface of the
substrate 100; forming the passivation film 300 on the thin
film transistor 200; forming the color filter layer 400 on the
passivation film 300; forming the planarization layer 500 on
the color filter layer 400; forming the first electrode 600 on the
planarization layer 500; forming the light emitting layer 700
on the first electrode 600; forming the second electrode 800
on the light emitting layer 700; and forming the reflection
preventing layer 900 on the other surface of the substrate 100,
that 1s, the lower surface of the substrate 100 in accordance
with the method illustrated in FIGS. 5A to 5E or the method
illustrated in FIGS. 6A to 6D. These elements may be formed
by various methods generally known to those skilled in the
art.

[0096] FIG. 7 illustrates an OLED device according to
another embodiment of the present invention. The OLED
device of FIG. 7 is obtained by additionally forming at least
one material layer for the aforementioned reflection prevent-
ing layer 900 of FIG. 3 in the display region for each of the red
(R), green (G) and blue (B) pixels.

[0097] InFIG. 3, the material layer for forming the reflec-
tion preventing layer 900 is not formed in the display region
for each of the red (R), green (G) and blue (B) pixels. In case
of FIG. 7, a firstalignment layer 910, a quarter wave plate 920
and a second alignment layer 930 constituting the reflection
preventing layer 900, except a linear polarization layer 940,
are formed in the display region for each of the red (R), green
(G) and blue (B) pixels.

[0098] The linear polarization layer 940 transmits only a
linearly polarized light having a specific transmission axis
among various transmission axes. Thus, if the incident light
passes through the linear polarization layer 940, it might
cause a considerable loss of the light. Meanwhile, the first
alignment layer 910, the quarter wave plate 920 and the
second alignment layer 930 correspond to a phase retarder.
Thus, even though the light passes through the above first
alignment layer 910, the quarter wave plate 920 and the
second alignment layer 930, there may be no or small light
loss. Accordingly, as illustrated in FIG. 7, even though the
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first alignment layer 910, the quarter wave plate 920 and the
second alignment layer 930 are formed in the display region
for each of the red (R), green (G) and blue (B) pixels, there
may be no or small light loss.

[0099] InFIG.7, all the first alignment layer 910, the quar-
ter wave plate 920 and the second alignment layer 930 are
formed in the display region for each of the red (R), green (G)
and blue (B) pixels, but not limited to this structure. That s, at
least any one layer of the first alignment layer 910, the quarter
wave plate 920 and the second alignment layer 930 may be
formed in the display region for each of the red (R), green (G)
and blue (B) pixels. For example, only the first alignment
layer 910 may be formed in the display region for each of the
red (R), green (G) and blue (B) pixels, and alternatively, only
the first alignment layer 910 and quarter wave plate 920 may
be formed in the display region for each of the red (R), green
(G) and blue (B) pixels.

[0100] FIG. 81is a cross-sectional view illustrating a reflec-
tion preventing layer according to another embodiment of the
present invention.

[0101] As illustrated in FIG. 8, the reflection preventing
layer 900 according to another embodiment of the present
invention is obtained by additionally forming a third align-
ment layer 950 and a half wave plate (HWP) 960 between a
lower surface of a substrate 100 and a first alignment layer
910.

[0102] That is, the reflection preventing layer 900 of FIG. 8
may include the third alignment layer 950, the half wave plate
960, a first alignment layer 910, a quarter wave plate (QWP)
920, a second alignment layer 930 and a linear polarization
layer (POL) 940, which are sequentially provided on the
lower surface of the substrate 100.

[0103] In FIG. 3, the reflection preventing layer 900 uses
the quarter wave plate 920 as a phase retarder. Meanwhile, the
reflection preventing layer 900 of FIG. 8 uses a combination
of the half wave plate 960 and the quarter wave plate 920 as a
phase retarder.

[0104] The third alignment layer 950 is provided on the
lower surface of the substrate 100, and the third alignment
layer 9501s aligned in a third direction which may be different
from the aforementioned first and second directions. The
third alignment layer 950 aligns a material for the half wave
plate 960, whereby the half wave plate 960 has a predeter-
mined polarizing function.

[0105] The third alignment layer 950 may be formed of a
photo-alignment material such as acrylate-based material or
epoxy-based material, but not limited to these materials.
[0106] The half wave plate 960 may be formed of reactive
mesogen, and the half wave plate 960 may have a 15° trans-
mission axis. In this case, the quarter wave plate 920 may
have a 75° transmission axis.

[0107] A manufacturing process for the third alignment
layer 950 and the half wave plate 960 may be similar to the
aforementioned manufacturing process for the first alignment
layer 910 and the quarter wave plate 920 illustrated in FIGS.
5A to 5C. That is, the third alignment layer 950 may be
obtained by forming a photo-alignment material layer
through a coating process of a photo-alignment material such
as acrylate-based material or epoxy-based material on the
lower surface of the substrate 100, drying a solvent in the
drying oven, curing the photo-alignment material layer, and
aligning the photo-alignment material layer in the third direc-
tion by a rubbing or polarized UV irradiation. The half wave
plate 960 may be obtained by coating the lower surface of the
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third alignment layer 950 with reactive mesogen, drying a
solvent in the drying oven, and curing the coated material. In
this case, since the third alignment layer 950 is aligned in the
third direction, the half wave plate 960 is aligned by the third
alignment layer 950 during the drying process in the drying
oven, whereby the half wave plate 960 may have a 15° trans-
mission axis.

[0108] Although not shown in the drawings, it is possible to
additionally form at least any one layer of the third alignment
layer 950, the half wave plate 960, the first alignment layer
910, the quarter wave plate 920 and the second alignment
layer 930 in the display region for each of the red (R), green
(G) and blue (B) pixels.

[0109] FIG. 9 illustrates an OLED device according to
another embodiment of the present invention. In case of FIG.
9, instead of directly forming a reflection preventing layer on
a lower surface of a substrate 100, the reflection preventing
layer 900 is provided on an additional film 901, and then the
film 901 is adhered to the lower surface of the substrate 100 by
the use of an adhesive 902.

[0110] In the same manner as in FIG. 3, the reflection
preventing layer 900 of FIG. 9 may include a first alignment
layer 910, a quarter wave plate 920, a second alignment layer
930 and a linear polarization layer 940. However, it is also
possible to apply the structure of FIG. 7 or FIG. 8 to the
reflection preventing layer 900 of FIG. 9.

[0111] The film 901 may be formed of PET-based (poly-
ethylene terephthalate) material, acrylic-based material or
TAC-based (Tri-Acetyl Cellulose) material, but not limited to
these materials.

[0112] The adhesive 902 may be formed of various mate-
rials generally known to those skilled in the art, for example,
urethane-based material.

[0113] FIGS. 10A and 10B are cross-sectional views illus-
trating an OLED device according to another embodiment of
the present invention, wherein FIG. 10A illustrates red (R),
green (G) and blue (B) pixels, and FIG. 10B illustrates a white
(W) pixel.

[0114] As illustrated in FIG. 10A, the red (R), green (G) or
blue (B) pixel is constructed with a substrate 100, a thin film
transistor 200, a passivation film 300, a color filter layer 400,
a planarization layer 500, a first electrode 600, a bank layer
650, a light emitting layer 700, a second electrode 800 and a
reflection preventing layer 900.

[0115] The substrate 100 is a base substrate, wherein the
substrate 100 may be formed of glass or transparent plastic. If
needed, the substrate 100 may be formed of a flexible mate-
rial.

[0116] The thin film transistor 200 is provided on an upper
surface of the substrate 100, especially, a TFT region. The
thin film transistor 200 may include a gate electrode 210
patterned on the substrate 100, a semiconductor layer 220
insulated from the gate electrode 210 by a gate insulating film
150interposed therebetween, and source and drain electrodes
230 and 240 provided at a fixed interval from each other and
provided on the semiconductor layer 220. As illustrated in the
drawings, the thin film transistor 200 is formed in a bottom
gate structure in which the gate electrode 210 is positioned
below the semiconductor layer 220. The thin film transistor
200 may be formed in a top gate structure in which the gate
electrode 210 is positioned above the semiconductor layer
220. The thin film transistor 220 may be formed in various
types generally known to those skilled in the art.
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[0117] The passivation film 300 is provided on the thin film
transistor 200, wherein the passivation film 300 is formed in
both the TFT region and the display region. The passivation
film 300 may be formed of a single-layered insulating film, or
may be formed of a dual-layered structure of inorganic insu-
lating layer and organic insulating layer.

[0118] The color filter layer 400 is patterned on the passi-
vation film 300, especially, in the display region. The color
filter layer 400 may include red (R), green (G) and blue (B)
color filters respectively formed for the red (R), green (G) and
blue (B) pixels.

[0119] The planarization layer 500 is provided on the color
filter layer 400. The planarization layer 400 is formed in both
the TFT region and the display region, to thereby planarize
the surface of substrate 100. A contact hole is formed in a
predetermined region of the passivation film 300 and pla-
narization layer 500, whereby a drain electrode 240 of the thin
film transistor 200 is exposed via the contact hole.

[0120] The first electrode 600 is provided on the planariza-
tion layer 500. The first electrode 600 is connected with the
drain electrode 240 via the contact hole. The first electrode
600 may function as an anode.

[0121] Thebank layer 650 is provided on the first electrode
600. The bank layer 650 is provided on the TFT region, to
thereby define the display region.

[0122] The light emitting layer 700 is provided on the first
electrode 600, and is patterned on the display region defined
by the bank layer 650. The light emitting layer 700 is formed
to emit a white-colored light.

[0123] The second electrode 800 is provided on the light
emitting layer 700. The second electrode 800 may be formed
to serve as a common electrode. Thus, the second electrode
800 may be provided on an entire area of the substrate 100
including the bank layer 650. The second electrode 800 may
function as a cathode.

[0124] Although not shown in the drawings, an encapsula-
tion layer for preventing a moisture permeation from the
external may be provided on the second electrode 800, a
sealing layer may be provided on the encapsulation layer, and
a protection substrate may be provided on the sealing layer.
[0125] The reflection preventing layer 900 is provided on a
lower surface of the substrate 100. The reflection preventing
layer 900 is not formed in the display region, but formed in the
TFT region. A detailed structure of the reflection preventing
layer 900 is the same as that of the reflection preventing layer
described above, whereby a detailed description for the struc-
ture of the reflection preventing layer 900 will be omitted.
[0126] As illustrated in FIG. 10B, the white (W) pixel is
constructed with the substrate 100, the thin film transistor
200, the passivation film 300, the planarization layer 500, the
first electrode 600, the bank layer 650, the light emitting layer
700, the second electrode 800 and the reflection preventing
layer 900.

[0127] Unlike the aforementioned red (R), green (G) and
blue (B) pixels, the white (W) pixel is not provided with the
color filter layer 400. Also, since the color filter layer 400 is
not formed in the white (W) pixel, the reflection preventing
layer 900 is formed not only in the TFT region for the white
(W) pixel butalso in the display region for the white (W) pixel
to reduce or prevent the reflection of an external light in the
display region for the white (W) pixel.

[0128] FIG. 11 is a cross-sectional view illustrating an
OLED device according to another embodiment of the
present invention. As illustrated in FIG. 11, a reflection pre-
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venting layer 900 is not provided on a lower surface of a
substrate 100, but provided on an upper surface of the sub-
strate 100.
[0129] Asillustrated in FIG. 11, the OLED may include the
substrate 100, the reflection preventing layer 900, a thin film
transistor 200, a passivation film 300, a color filter layer 400,
aplanarization layer 500, a first electrode 600, a light emitting
layer 700, a second electrode 800 and a sealing layer 850.
[0130] The reflection preventing layer 900 is provided on
the upper surface of the substrate 100. In the same manner as
those described above, the reflection preventing layer 900 is
not formed in the display region for each of the red (R), green
(G)and blue (B) pixels, but formed in the TFT region for each
pixel and the display region for the white (W) pixel.
[0131] Thethinfilm transistor 200 is provided on the reflec-
tion preventing layer 900. The passivation film 300, the color
filter layer 400, the planarization layer 500, the first electrode
600, the light emitting layer 700 and the second electrode 800
may have a similar or identical structure to those described
above, whereby a detailed description will be omitted.
[0132] The sealing layer 850 is provided on the second
electrode 800, to thereby seal the OLED device. In this case,
the sealing layer 850 is provided to seal an entire lateral
surface of the reflection preventing layer 900 so as to reduce
or prevent the reflection preventing layer 900 from being
exposed to the external. If the lateral surface of the reflection
preventing layer 900 is exposed to the external, an external
moisture might permeate through the exposed lateral surface
of the reflection preventing layer 900. For this reason, the
entire lateral surface of the reflection preventing layer 900 is
sealed by the sealing layer 850, to thereby reduce or prevent
permeation of an external moisture. To this end, the reflection
preventing layer 900 is not provided on an entire upper sur-
face of the substrate 100. That 1s, the reflection preventing
layer 900 is not formed in an edge of the substrate 100.
Accordingly, the sealing layer 850 is formed in the edge of the
substrate 100 without the reflection preventing layer 900.
[0133] Theabove description of the OLED device relates to
abottom emission type device in which an image is displayed
by the light emitted toward a lower direction of the substrate
100, but not limited to this method. An OLED device accord-
ing to the present invention may be applied to a top emission
type device in which an image is displayed by the light emit-
ted toward an upper direction of the substrate 100.
[0134] According to an embodiment of the present inven-
tion, the reflection preventing layer 900 is not formed in the
display region of the pixels that have the color filter layer, but
formed in the display region of the pixel that does nothave the
color filter layer, whereby it is possible to improve the lumi-
nance by reducing or minimizing reflection of an external
light and decreasing loss of light.
[0135] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

1-20. (canceled)

21. An organic light emitting display (OLED) device com-
prising:

first, second, third and fourth pixels on a first surface of a

substrate, each of the first, second, third and fourth pix-
els including a display region and a non-display region;
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a color filter layer in the first, second and third pixels,

a first reflection preventing layer in the non-display region

of each of the first, second and third pixels; and

a second reflection preventing layer in the non-display

region of the fourth pixel and the display region of the
fourth pixel,

wherein the first and second reflection preventing layers

are on a second surface facing the first surface of the
substrate.

22. The OLED device according to claim 21, wherein one
ofthe first, second and third pixels is any one of red, green and
blue pixels, and the fourth pixel is a white pixel.

23. The OLED device according to claim 21, wherein the
second reflection preventing layer in the non-display region
of the fourth pixel has the substantially same thickness as that
of the second reflection preventing layer in the display region
of the fourth pixel.

24. The OLED device according to claim 21, wherein the
first and second reflection preventing layers include a first
alignment layer on the second surface of the substrate, a
quarter wave plate on the first alignment layer, a second
alignment layer on the quarter wave plate, and a linear polar-
ization layer on the second alignment layer.

25. The OLED device according to claim 24, wherein the
first and second reflection preventing layers further include a
third alignment layer and a half wave plate between the sub-
strate and the first alignment layer.

26. The OLED device according to claim 21, wherein the
display region of each of the first, second and third pixels is
provided with at least any one of an alignment layer, a half
wave plate, a quarter wave plate.

27. The OLED device according to claim 21, further com-
prising a film on the substrate with an adhesive therebetween,
and wherein the first and second reflection preventing layers
is provided on the film.

28. The OLED device according to claim 21, wherein a
lateral surface of the reflection preventing layer is sealed by a
sealing layer.

29. The OLED device according to claim 21, wherein the
display region of each of the first, second, third and fourth
pixels includes a first electrode, an emission layer and a
second electrode, and the emission layer emits a white light.

30. The OLED device according to claim 21, wherein the
first and second reflection preventing layers include a phase
retarder.

31. An organic light emitting display (OLED) device com-
prising:

first, second, third and fourth pixels on a substrate, each of

the first, second, third and fourth pixels including a
display region and a non-display region;

a color filter layer in the first, second and third pixels,

a first reflection preventing layer in the non-display region

of each of the first, second and third pixels; and

a second reflection preventing layer in the non-display

region of the fourth pixel and the display region of the
fourth pixel,

wherein the second reflection preventing layer in the non-

display region of the fourth pixel has the substantially
same thickness as that of the second reflection prevent-
ing layer in the display region of the fourth pixel.

32. The OLED device according to claim 31, wherein the
first and second reflection preventing layers include a first
alignment layer on a first surface of the substrate, a quarter
wave plate on the first alignment layer, a second alignment
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layer on the quarter wave plate, and a linear polarization layer
on the second alignment layer.

33. The OLED device according to claim 32, wherein the
first and second reflection preventing layers further include a
third alignment layer and a half wave plate between the sub-
strate and the first alignment layer.

34. The OLED device according to claim 31, wherein the
display region of each of the first, second and third pixels is
provided with at least any one of an alignment layer, a half
wave plate, a quarter wave plate.

35. The OLED device according to claim 31, further com-
prising a film on the substrate with an adhesive therebetween,
and wherein the first and second reflection preventing layers
1s provided on the film.

36. The OLED device according to claim 31, wherein a
lateral surface of the reflection preventing layer is sealed by a
sealing layer.

37. The OLED device according to claim 31, wherein the
first and second reflection preventing layers include a phase
retarder.

38. An organic light emitting display (OLED) device com-
prising:
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first, second, third and fourth pixels on a substrate, each of
the first, second, third and fourth pixels including a
display region and a non-display region;

a color filter layer in the first, second and third pixels,

a first reflection preventing layer in the non-display region

of each of the first, second and third pixels; and

a second reflection preventing layer in the non-display

region of the fourth pixel and the display region of the
fourth pixel,

wherein the first and the second reflection preventing lay-

ers include at least one layer that changes a polarization
direction of an incident light.

39. The OLED device according to claim 38, wherein the at
least one layer includes a first layer and a second layer, and

wherein the first layer is configured to linearly polarize the

light, and the second layer is configured to circularly
polarize the linearly polarized light and linearly polar-
izes the circularly polarized light.

40. The OLED device according to claim 39, wherein a
linear polarization of the linearly polarized light from the
circularly polarized light is substantially orthogonal to a
transmission axis of the first layer.

L S S T



patsnap

TRAFROE) BNEAREREEREFERZE
[F(RE)F US20160260933A1 F(r&)B 2016-09-08
HiES US15/155876 RiFH 2016-05-16
IR EERFAFE) FTEIERERATE
BB (E R AGE) LG DISPLAY CO. , LTD.
LFERE(ERD)AGE) LG DISPLAY CO., LTD.
FRIZEAA PARK WONKI
PARK HYEJEONG
RHA PARK, WONKI
PARK, HYEJEONG
IPCH %= HO1L51/52 HO1L27/32
CPCH %S HO1L51/5281 HO1L27/3262 H01L27/3246 HO1L51/5293 HO1L27/322 H01L27/3213 HO1L51/5237
HO1L27/3244 HO1L51/5262 HO1L51/56
£ 54X 1020130136465 2013-11-11 KR
H At 0 FF 30k US9570713
SAEBEE Espacenet USPTO
BEGR)
NFT—HENEKXER (OLED ) 254 , EW S FEMREME—FE=
BE K SNERTFTIRBMNERXE , F—MNE_GEFNE—ITNE 80
FRBEFEE B, AHRNE- AR E-GENETRGRNED | (
BEFE-NFE_GEDINHRHIE , EXELFERBE_BRENETX : 7 =
15, o1 white (W) light emission P00
,. i i ’\Jggg
[ori] [He ] [ B

300

SIT=Y =gr=st
T

0 900



https://share-analytics.zhihuiya.com/view/9cc278c1-8c02-4e32-adb2-e2442120cfd2
https://worldwide.espacenet.com/patent/search/family/051900128/publication/US2016260933A1?q=US2016260933A1
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=%2220160260933%22.PGNR.&OS=DN/20160260933&RS=DN/20160260933

