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(57) ABSTRACT

An OLED display includes: a first pixel including a first pixel
electrode of a pixel electrode, a second pixel including a
second pixel electrode of the pixel electrode, and a third pixel
including a third pixel electrode of the pixel electrode; a
resonance assistance layer on the first pixel electrode; an
organic emission layer including a first organic emission
layer on the resonance assistance layer and the second pixel
electrode, a second organic emission layer on the first organic
emission layer, and a third organic emission layer on the third
pixel electrode; a common electrode on the organic emission
layer; and a color mixture preventing layer on the common
electrode and configured to absorb overlapped light in an
overlapped wavelength region of a wavelength region of first
light emitted by the first organic emission layer and a wave-
length region of second light emitted by the second organic
emission layer.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND MANUFACTURING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2011-0085286, filed in the
Korean Intellectual Property Office on Aug. 25, 2011, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Aspects of embodiments of the present invention
relate generally to an organic light emitting diode (OLED)
display and a manufacturing method thereof.

[0004] 2. Description of Related Art

[0005] An organic light emitting diode (OLED) display
may include a plurality of light emitting diodes each having a
hole injection electrode, an organic emission layer, and an
electron injection electrode. The OLED display emits light by
the energy that occurs when excitons that are generated by
combinations of electrons and holes in the organic emission
layer are switched to the ground state from the excited state.
The OLED display displays images by using such light emis-
sion.

[0006] The OLED display has a self-luminance character-
istic and does not need a separate light source. Accordingly,
the thickness and weight thereof are decreased compared to
those of a liquid crystal display. In addition, since the OLED
display has high-grade characteristics such as low power
consumption, high luminance, high reaction speed, and the
like, the OLED display has been in the spotlight as a next-
generation display device.

[0007] A unit pixel of the OLED display may include sub-
pixels of a red pixel, a green pixel, and a blue pixel, and a
desired color is displayed by color combination of the three
sub-pixels. That is, each sub-pixel has an organic emission
layer emitting one light of red, green, or blue between two
electrodes, and the color of a unit pixel is displayed by an
appropriate combination of light of the three colors.

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

SUMMARY

[0009] Aspects of embodiments of the present invention
provide for an organic light emitting diode (OLED) display
with improved color purity and viewing angle, and a simpli-
fied manufacturing method thereof.

[0010] In an exemplary embodiment of the present inven-
tion, an organic light emitting diode (OLED) display is pro-
vided. The OLED display includes: a first pixel including a
first pixel electrode of a pixel electrode, a second pixel includ-
ing a second pixel electrode of the pixel electrode, and a third
pixel comprising a third pixel electrode of the pixel electrode;
a resonance assistance layer on the first pixel electrode; an
organic emission layer including a first organic emission
layer on the resonance assistance layer and the second pixel
electrode, a second organic emission layer on the first organic
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emission layer, and a third organic emission layer on the third
pixel electrode; a common electrode on the organic emission
layer; and a color mixture preventing layer on the common
electrode. The color mixture preventing layer is configured to
absorb overlapped light corresponding to an overlapped
wavelength region of a wavelength region of first light emit-
ted by the first organic emission layer and a wavelength
region of second light emitted by the second organic emission
layer.

[0011] The OLED display may further include a polariza-
tion film between the common electrode and the color mix-
ture preventing layer.

[0012] The first pixel may include the color mixture pre-
venting layer.
[0013] The color mixture preventing layer may include a

support film and an absorption film on the support film. The
absorption film may be configured to absorb the overlapped
light.

[0014] The OLED display may further include a polariza-
tion film on the color mixture preventing layer.

[0015] The color mixture preventing layer may include a
mixed layer of an adhesive of the polarization film and an
absorber for absorbing the overlapped light.

[0016] The color mixture preventing layer may include a
red filter.

[0017] The first pixel may include the red filter.

[0018] The overlapped wavelength region may include 560
nm to 590 nm.

[0019] The first organic emission layer and the second

organic emission layer may have a same pattern.

[0020] The pixel electrode may include a reflection elec-
trode and a transparent electrode on the reflection electrode. A
distance between the reflection electrode and the common
electrode may be different between the first pixel and the
second pixel.

[0021] The distance between the reflection electrode and
the common electrode may become shorter in an order of the
first pixel, the second pixel, and the third pixel.

[0022] The first pixel may include a red pixel, the second
pixel may include a green pixel, and the third pixel may
include a blue pixel.

[0023] The transparent electrode may include crystalline
transparent conductive oxide (TCO) and the resonance assis-
tance layer may include amorphous TCO.

[0024] According to another exemplary embodiment of the
present invention, a method for manufacturing an organic
light emitting diode (OLED) display is provided. The method
includes: forming a first pixel electrode for a first pixel, a
second pixel electrode for a second pixel, and a third pixel
electrode for a third pixel; forming a resonance assistance
layer on the first pixel electrode; forming a first organic emis-
sion layer on the resonance assistance layer and the second
pixel electrode; forming a second organic emission layer on
the first organic emission layer; forming a third organic emis-
sion layer on the third pixel electrode; forming a common
electrode on the second organic emission layer and the third
organic emission layer; and forming a color mixture prevent-
ing layer on the common electrode.

[0025] The forming of the color mixture preventing layer
may include forming the color mixture preventing layer in the
first pixel.

[0026] The forming of the color mixture preventing layer
may include forming the color mixture preventing layer for
absorbing overlapped light corresponding to an overlapped
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wavelength region of a wavelength region of first light emit-
ted by the first organic emission layer and a wavelength
region of second light emitted by the second organic emission
layer.

[0027] The method may further include forming a polariza-
tion film on the common electrode before the forming of the
color mixture preventing layer.

[0028] The forming of the color mixture preventing layer
may include forming a support film, and forming an absorp-
tion film for absorbing the overlapped light on the support
film.

[0029] The method may further include forming a polariza-
tion film on the color mixture preventing layer.

[0030] The color mixture preventing layer may include a
mixed layer of an adhesive of the polarization film and an
absorber for absorbing the overlapped light.

[0031] The color mixture preventing layer may include a
red filter.

[0032] The first pixel may include the red filter.

[0033] The overlapped wavelength region may include 560
nm to 590 nm.

[0034] The forming of the first organic emission layer may

include using a first mask. The forming of the second organic
emission layer may include using the first mask to produce a
same pattern as the first organic emission layer.

[0035] The first pixel may include a red pixel, the second
pixel may include a green pixel, and the third pixel may
include a blue pixel.

[0036] Aspects of embodiments of the present invention
can form organic emission layers for three colors by perform-
ing the mask process twice, thereby simplifying the process
and improving productivity. In further aspects, the gaps
between the deposited three colors’ organic emission layers
are reduced thereby realizing a high resolution of 300 pixels
per inch (PPI). In other aspects, the color mixture preventing
layer is formed to prevent or reduce the color interference
between the red pixel and the green pixel formed with the
same mask, thereby improving the viewing angle. In still
further aspects, an absorber is mixed with an adhesive of a
polarization film to simply form the color mixture preventing
layer, thereby reducing color interference between the red
pixel and the green pixel, and improving the viewing angle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG. 1 shows an equivalent circuit of a sub-pixel in
an organic light emitting diode (OLED) display according to
a first exemplary embodiment.

[0038] FIG. 2 shows across-sectional view of a unit pixel of
the OLED display shown in FIG. 1.

[0039] FIG. 3 shows a graph of transmittance of the OLED
display of FIG. 2 according to a wavelength of a color mixture
preventing layer.

[0040] FIG. 4 shows a graph of light emitting intensity
according to a wavelength in a Comparative Example 1 of a
red and green overlapping OLED display in which no color
mixture preventing layer is formed.

[0041] FIG. 5 shows a graph of light emitting intensity
according to a viewing angle in the Comparative Example 1
of FIG. 4.

[0042] FIG. 6 shows a graph of light emitting intensity
according to a viewing angle in a red and green overlapping
OLED display of FIG. 2 in which a color mixture preventing
layer is formed.
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[0043] FIG. 7 shows a graph of light emitting intensity
according to a viewing angle in a Comparative Example 2 of
a red and green overlapping OLED display in which a color
mixture preventing layer for absorbing light in an overlapped
wavelength region of 560 nanometers (nm) to 570 nm is
formed.

[0044] FIG. 8 shows a graph of light emitting intensity
according to a viewing angle in a Comparative Example 3 of
a red and green overlapping OLED display in which a color
mixture preventing layer for absorbing light in an overlapped
wavelength region of 580 nm to 590 nm is formed.

[0045] FIG. 9 shows a method for sequentially stacking a
red organic emission layer and a green organic emission layer
by using a first mask according to a method for manufacturing
the OLED display of FIG. 2.

[0046] FIG. 10 shows a method for forming a blue organic
emission layer by using a second mask according to the
method of FIG. 9 for manufacturing the OLED display of
FIG. 2.

[0047] FIG. 11 shows a cross-sectional view of an OLED
display according to a second exemplary embodiment.
[0048] FIG. 12 shows a cross-sectional view of an OLED
display according to a third exemplary embodiment.

[0049] FIG. 13 shows a cross-sectional view of an OLED
display according to a fourth exemplary embodiment.
[0050] FIG. 14 shows a cross-sectional view of an OLED
display according to a fifth exemplary embodiment.

[0051] FIG. 15 shows a graph of transmittance of the
OLED display of FIG. 14 according to a wavelength of a red
filter.

[0052] FIG. 16 shows a graph of light emitting intensity
depending on viewing angle in the OLED display of FIG. 14.

DETAILED DESCRIPTION

[0053] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the present invention are
shown. As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0054] Like reference numerals designate like elements
throughout the specification. In addition, when a first element
is described as “coupled to” a second element, the first ele-
ment may be directly coupled (e.g., connected) to the second
element or may be indirectly coupled (e.g., electrically con-
nected) to the second element through one or more third
elements.

[0055] Further, the size and thickness of each of elements
that are displayed in the drawings may be arbitrarily shown
for better understanding and ease of description. The present
invention is not limited by the shown size and thickness.
[0056] The organic emission layer of an organic light emit-
ting diode (OLED) display can be formed through a mask
deposition method, wherein a fine metal mask (FMM) having
the same pattern as the organic emission layer is disposed on
a target material, and a source material is deposited through
the mask to form an organic emission layer with a desired
pattern on the target material. According to one way of per-
forming the mask deposition method, the fine metal mask is
exchanged with a new one each time one of the red, green, and
blue sub-pixels is formed, so the mask process is performed
three times. For example, a first fine metal mask is used when
ared pixel is deposited, a second fine metal mask is used when
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a green pixel is deposited, and a third fine metal mask is used
when a blue pixel is deposited, thereby completing an emis-
sion layer pattern of the unit pixel.

[0057] However, using three mask processes can decrease
productivity. In addition, when the mask is disposed with a
predetermined gap between the mask pattern and the neigh-
boring color’s organic emission layer, using three mask pro-
cesses can worsen realization of high resolution.

[0058] An OLED display according to a first exemplary
embodiment will now be described in detail with reference to
FIG. 1 and FIG. 2.

[0059] FIG. 1 shows an equivalent circuit of a sub-pixel in
the OLED display.

[0060] As shown in FIG. 1, the OLED display includes a
plurality of signal lines 121,171, and 172, and a sub-pixel PX
coupled thereto. The sub-pixel PX can be one of a first pixel,
a second pixel, or a third pixel, and the first pixel, the second
pixel, and the third pixel can be a red pixel R, a green pixel G,
and a blue pixel B, respectively (see FIG. 2).

[0061] The signal lines include a scanning signal line 121
for transmitting a gate signal (or a scan signal), a data line 171
for transmitting a data signal, and a driving voltage line 172
for transmitting a driving voltage. The scanning signal line
121 is provided in a row direction and is in parallel with other
scanning signal lines. The data line 171 is provided in a
column direction and is in parallel with other data lines. In
FIG. 1, the driving voltage line 172 is shown in the column
direction, but in other embodiments it can be configured
differently, such as in the row direction or as a mesh.

[0062] Each sub-pixel PX includes a switching transistor
Qs, a driving transistor Qd, a storage capacitor Cst, and an
organic light emitting element LD.

[0063] The switching transistor Qs includes a control ter-
minal coupled to a first node N1, an input terminal coupled to
a second node N2, and an output terminal coupled to a third
node N3. In further detail, the first node N1 is coupled to the
scanning signal line 121, the second node N2 is coupled to the
data line 171, and the third node N3 is coupled to the driving
transistor Qd. The switching transistor Qs transmits the data
signal provided through the data line 171 to the driving tran-
sistor Qd in response to the scan signal provided through the
scanning signal line 121.

[0064] The driving transistor Qd includes a control termi-
nal coupled to the third node N3, an input terminal coupled to
a fourth node N4, and an output terminal coupled to a fifth
node N5. In further detail, the third node N3 is between the
output terminal of the switching transistor Qs and the control
terminal of the driving transistor Qd, the fourth node N4 is
between the driving voltage line 172 and the input terminal of
the driving transistor Qd, and the output terminal N5 is
between the organic light emitting element LD and the output
terminal of the driving transistor Qd. The driving transistor
Qd outputs an output current I, ,, that varies in accordance
with a voltage between the third node N3 and the fifth node
NS.

[0065] The capacitor Cstis coupled between the third node
N3 and the fourth node N4. The capacitor Cst charges the data
signal applied to the third node N3 and maintains the same
after the switching transistor Qs is turned off.

[0066] Forexample, the organic light emitting element LD
may be an OLED, including an anode coupled to the fifth
node N5 and a cathode coupled to acommon voltage Vss. The
organic light emitting element LD displays the image by
emitting light with different intensity depending on the output
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current I, of the driving transistor Qd. The organic light
emitting element LD can include an organic material that
displays light of one or at least one of the primary colors
including red, green, or blue, and the OLED display expresses
the desired images by a spatial combination of the colors.
[0067] The switching transistor Qs and the driving transis-
tor Qd are n-channel field effect transistors (FETSs), but in
other embodiments, at least one of them can be a p-channel
FET. In addition, a connection state of the switching transistor
Qs, the driving transistor Qd, the capacitor Cst, and the
organic light emitting element LD may vary in other embodi-
ments.

[0068] FIG.2showsacross-sectional view of a unit pixel of
the OLED display shown in FIG. 1.

[0069] Referringto FIG. 2, aplurality of driving transistors
Qd are formed on an insulation substrate 110 made of trans-
parent glass or plastic. In addition, a plurality of signal lines
(see FIG. 1) and a plurality of switching transistors (such as
switching transistor Qs of FIG. 1) can be formed on the
insulation substrate 110.

[0070] A protective layer 180 made of an inorganic or
organic material can be formed on the driving transistor Qd.
When the protective layer 180 is made of an organic material,
its surface can be flat. A contact hole 185 for exposing a part
of the driving transistor Qd is formed in the protective layer
180.

[0071] A pixel electrode 190 is formed on the protective
layer 180 of the respective pixels (red pixel R, green pixel G,
and blue pixel B). The pixel electrode 190 includes a first
pixel electrode, a second pixel electrode, and a third pixel
electrode formed in the red pixel R, green pixel G, and blue
pixel B, respectively. The pixel electrode 190 includes a
reflection electrode 191 and a transparent electrode 192
formed on the reflection electrode 191. The reflection elec-
trode 191 is made of a metal with great reflectance such as
silver (Ag) or aluminum (Al) or their alloys, and the trans-
parent electrode 192 can include a crystalline transparent
conductive oxide (TCO) layer made of a TCO such as indium
tin oxide (ITO) or indium zinc oxide (IZO). For example, the
transparent electrode 192 may include a crystalline ITO layer.
[0072] A resonance assistance layer 193 is formed on the
pixel electrode 190 of the red pixel R, and includes an amor-
phous TCO layer made of a TCO such as ITO or 1ZO. For
example, the resonance assistance layer 193 may include an
amorphous ITO layer. The resonance assistance layer 193 is
added to increase a gap between two electrodes (that is, the
pixel electrode 190 and a common electrode 270) of the red
pixel R and the two electrodes of the green pixel G. When the
red organic emission layer 320R and the green organic emis-
sion layer 320G are commonly formed in the red pixel R and
the green pixel G with the same shape, the red pixel R and the
green pixel G emit red light and green light, respectively,
because of the resonance assistance layer 193.

[0073] A pixel defining film 189 covering an edge of the
pixel electrode 190 is formed on the protective layer 180. A
hole auxiliary layer 310 is formed on the front surface of the
pixel electrode 190 and the pixel defining film 189 in the red
pixel R, green pixel G, and blue pixel B. The hole auxiliary
layer 310 includes a hole injection layer (HIL) and a hole
transport layer (HTL) stacked thereon.

[0074] The red organic emission layer 320R is commonly
formed on the hole auxiliary layers 310 of the red pixel R and
the green pixel G. In addition, the green organic emission
layer 320G is formed on the red organic emission layer 320R.
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The red organic emission layer 320R and the green organic
emission layer 320G are formed with the same pattern by
using a first mask 10 (see FIG. 9), thereby simplifying the
manufacturing process.

[0075] A blue organic emission layer 320B is indepen-
dently formed on the hole auxiliary layer 310 of the blue pixel
B. The red, green, and blue organic emission layers 320R,
320G, and 320B can be made of an organic material uniquely
emitting red, green, and blue light, respectively.

[0076] An electron auxiliary layer 330 is formed on the
green organic emission layer 320G formed in the red pixel R
and the green pixel G, and on the blue organic emission layer
320B formed on the blue pixel B. The electron auxiliary layer
330 includes an electron transport layer (ETL) and an elec-
tron injection layer (EIL) stacked thereon.

[0077] The hole auxiliary layer 310 and the electron auxil-
iary layer 330 are provided to improve luminous efficiency of
the red, green, and blue organic emission layers 320R, 320G,
and 320B. In further detail, the HTL and the ETL balance the
electrons and holes, respectively, while the HIL and the EIL
reinforce injection of the electrons and holes, respectively.
[0078] Theholeauxiliary layer 310, the red, green, and blue
organic emission layers 320R, 320G, and 320B, and the elec-
tron auxiliary layer 330 form an organic light emitting mem-
ber 370.

[0079] The common electrode 270 for transmitting the
common voltage Vss is formed on the electron auxiliary layer
330. The common electrode 270 includes a lower layer and an
upper layer, and can be a transflective electrode for reflecting
some light and transmitting other light. The lower layer and
the upper layer are made of a metal that reflects light, and they
can reflect or transmit the incident light when they are made
thin. Further, in other embodiments, the common electrode
270 can be a single layer.

[0080] In the OLED display, the pixel electrode 190, the
organic light emitting member 370, and the common elec-
trode 270 form an organic light emitting element LD. The
pixel electrode 190 receives a voltage from the driving tran-
sistor Qd through the contact hole 185 of the protective layer
180.

[0081] The OLED display transmits light to the common
electrode 270 to display the image. Light output to the com-
mon electrode 270 from the red, green, and blue organic
emission layers 320R, 320G, and 320B is transmitted to the
common electrode 270. Some of the light is passed through
the common electrode 270 and some of the light is reflected
and transmitted to the pixel electrode 190. The pixel electrode
190 reflects the light toward the common electrode 270. The
light traveling between the pixel electrode 190 and the com-
mon electrode 270 generates interference. The light having a
wavelength that corresponds to a distance between the pixel
electrode 190 and the common electrode 270 generating reso-
nance causes constructive interference to strengthen inten-
sity, while the light having other wavelengths causes destruc-
tive interference to weaken the intensity.

[0082] The above-noted traveling and interference process
of light is called a microcavity effect. In exemplary embodi-
ments, the distance between the pixel electrode 190 and the
common electrode 270 may become shorter in the order of the
red pixel R, the green pixel G, and the blue pixel B.

[0083] The blue pixel B is formed when the blue organic
emission layer 320B is a separate layer from the red pixel R
and the green pixel G. Accordingly, a gap between the pixel
electrode 190 and the common electrode 270 in the blue pixel
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B may be set to generate the constructive interference for blue
light. The gap between the pixel electrode 190 and the com-
mon electrode 270 in the blue pixel B can be set by controlling
a thickness of the blue organic emission layer 320B.

[0084] The red organic emission layer 320R and the green
organic emission layer 320G are formed with the same pat-
tern over the red pixel R and the green pixel G, respectively.
The gap between the pixel electrode 190 and the common
electrode 270 is different between the red pixel R and the
green pixel G due to the resonance assistance layer 193 in the
red pixel R. Accordingly, the gap between the pixel electrode
190 and the common electrode 270 is controlled by using the
resonance assistance layer 193 so that red light constructive
interference may occur in the red pixel R and green light
constructive interference may occur in the green pixel G.
Hence, the red pixel R outputs red light and the green pixel G
outputs green light.

[0085] Hereinafter, an OLED display in which the red
organic emission layer 320R and the green organic emission
layer 320G are formed with the same pattern over the red
pixel R and the green pixel G, and a resonance assistance
layer 193 is formed in the red pixel R, will be defined to be a
red and green overlapping OLED display.

[0086] An encapsulation layer 400 is formed on the com-
mon electrode 270. The encapsulation layer 400 can be
formed with a thin film encapsulation layer generated by
alternately stacking an organic film and an inorganic film. The
encapsulation layer 400 encapsulates the organic light emit-
ting member 370 and the common electrode 270 to prevent or
reduce permeation of external moisture or oxygen.

[0087] A polarization film 510 is formed on the encapsula-
tion layer 400. The polarization film 510 is formed in the light
emitting direction of the OLED display to prevent or reduce
the phenomenon that light provided into the OLED display
and the reflected light that occurs by metal wires in the OLED
display when the organic emission layer emits light are mixed
with the light that is originally emitted to deteriorate the
contrast ratio.

[0088] A color mixture preventing layer 520 for preventing
or reducing color mixture of the red pixel R and the green
pixel G is formed on the polarization film 510. The color
mixture preventing layer 520 includes a transparent support
film 521 and an absorption film 522 formed on the support
film 521.

[0089] The absorption film 522 absorbs overlapped light
that corresponds to an overlapped wavelength region P (see
FIG. 4) of a wavelength region of the red light emitted by the
red organic emission layer 320R and a wavelength region of
the green light emitted by the green organic emission layer
320G. In further detail, the absorption film 522 absorbs the
overlapped light of the overlapped wavelength region P of
560 nm to 590 nm and removes it.

[0090] FIG. 3 shows a graph of transmittance of the OLED
display of FIG. 2 according to a wavelength of a color mixture
preventing layer.

[0091] Referring to FIG. 3, a transmittance curve A shows
corresponding transmittance (percentage) with respect to a
wavelength of a red and green overlapping OLED display in
which a color mixture preventing layer for removing over-
lapped light in an overlapped wavelength region of 560 nm to
590 nm is formed according to the embodiment of FIG. 2. In
contrast, a transmittance curve B1 shows corresponding
transmittance with respect to a wavelength of a Comparative
Example 2 of a red and green overlapping OLED display in
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which a color mixture preventing layer for absorbing light in
the overlapped wavelength region of 560 nm to 570 nm is
formed, and a transmittance curve B2 shows corresponding
transmittance of a wavelength ofa Comparative Example 3 of
a red and green overlapping OLED display in which a color
mixture preventing layer for absorbing light of an overlapped
wavelength region of 580 nm to 590 nm is formed.

[0092] As shown in curve A of FIG. 3, the color mixture
preventing layer 520 reduces the transmittance of the over-
lapped light in the overlapped wavelength region of 560 nm to
590 nm to be nearly zero.

[0093] A red and green overlapping OLED display accord-
ing to the exemplary embodiment of FIG. 2 will now be
described in comparison with Comparative Examples 1 to 3
with reference to FIGS. 4-8.

[0094] FIG. 4 shows a graph of light emitting intensity
according to a wavelength in a Comparative Example 1 of a
red and green overlapping OLED display in which no color
mixture preventing layer is formed. FIG. 5 shows a graph of
light emitting intensity according to a viewing angle in the
Comparative Example 1 of FIG. 4. FIG. 6 shows a graph of
light emitting intensity according to a viewing angle in the red
and green overlapping OLED display of FIG. 2 in which a
color mixture preventing layer is formed.

[0095] As shown in FIG. 4, in Comparative Example 1 of
the red and green overlapping OLED display, the red organic
emission layer 320R and the green organic emission layer
320G are stacked in both the red pixel R and the green pixel
G, and a resonance assistance layer 193 is formed in the red
pixel R to allow the red pixel R to emit red light and the green
pixel G to emit green light. However, in this case, the red
organic emission layer 320R and the green organic emission
layer 320G are stacked in both the red pixel R and the green
pixel G so the light is mutually interfered with in the over-
lapped wavelength region P of 560 nm to 590 nm. Accord-
ingly, a small amount of green light is output from the red
pixel R and a small amount of red light is output from the
green pixel G, thereby deteriorating color purity of each pixel.

[0096] Further, as shown in FIG. 5, when the Comparative
Example 1 of the red and green overlapping OLED display is
viewed in the side direction, an optical transmission path of
the light is changed to deteriorate the viewing angle. More
particularly, the light emitting intensity of the red pixel R is
severely changed depending on the viewing angle so that
orange light may be output from the red pixel R.

[0097] However, as shown in FIG. 6, the color mixture
preventing layer 520 of the red and green overlapping OLED
display of FIG. 2 absorbs the overlapped light in the over-
lapped wavelength region of 560 nm to 590 nm, and transmits
the light of other wavelength regions so that the overlapped
wavelength region of 560 nm to 590 nm (that is, the light in
the orange color region) is removed from the light passing
through the color mixture preventing layer 520. Therefore,
the color interference between the red pixel R and the green
pixel G is reduced or prevented, thereby improving the view-
ing angle.

[0098] In addition, the color mixture preventing layer 520
is formed in the red pixel R, the green pixel G, and the blue
pixel B, so there is no need to arrange it by colors. Further, the
color mixture preventing layer 520 can be manufactured as a
film to easily adhere to the OLED display.
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[0099] Infurther embodiments, the wavelength region to be
removed can be selected by stacking a plurality of color
mixture preventing layers 520 so that any wavelength regions
can be easily removed.

[0100] FIG. 7 shows a graph of light emitting intensity
according to a viewing angle in the Comparative Example 2
ofared and green overlapping OLED display in which a color
mixture preventing layer for absorbing fight in an overlapped
wavelength region of 560 nm to 570 nm is formed. FIG. 8
shows a graph of light emitting intensity according to a view-
ing angle in the Comparative Example 3 of a red and green
overlapping OLED display in which a color mixture prevent-
ing layer for absorbing light in an overlapped wavelength
region of 580 nm to 590 nm is formed.

[0101] As shown in FIG. 7 and FIG. 8, when the color
mixture preventing layer 520 absorbs the light of the over-
lapped wavelength region of 560 nm to 570 nm or the light of
the overlapped wavelength region of 580 nm to 590 nm, the
color interference between the red pixel R and the green pixel
G occurs to deteriorate the viewing angle. Therefore, the
color mixture preventing layer 520 of the red and green over-
lapping OLED display according to the embodiment of FIG.
2 absorbs the light of the overlapped wavelength region of
560 nm to 590 nm and transmits the light of other wavelength
regions to improve the viewing angle.

[0102] A method for manufacturing an OLED display
according to the exemplary embodiment of FIG. 2 will now
be described in detail with reference to FIG. 2, FIG. 9, and
FIG. 10.

[0103] FIG. 9 shows a method for sequentially stacking a
red organic emission layer 320R and a green organic emission
layer 320G by using a first mask 10 according to a method for
manufacturing the OLED display of FIG. 2. FIG. 10 shows a
method for forming a blue organic emission layer 320B by
using a second mask 20 according to the method of FIG. 9 for
manufacturing the OLED display of FIG. 2.

[0104] Referringto FIG. 9, a plurality of driving transistors
Qd are formed on an insulation substrate 110 and a protective
layer 180 having a plurality of contact holes 185 is formed
thereon. A reflection layer 191 and a crystalline conductive
oxide member 192 are sequentially stacked on the protective
layer 180 of the respective pixels R, G, and B, and are pat-
terned to form a pixel electrode 190. In addition, a resonance
assistance layer 193 with the same pattern as the pixel elec-
trode 190 is formed on the pixel electrode 190 of the red pixel
R. A pixel defining film 189 for covering edges of the pixel
electrode 190 and the resonance assistance layer 193 is
formed on the protective layer 180 by using a nitride or an
oxide, and a hole auxiliary layer 310 is formed on the pixel
electrode 190 and the pixel defining film 189 of the red, green,
and blue pixels R, G, and B.

[0105] The first mask 10 having an opening corresponding
to the red pixel R and the green pixel G is used to sequentially
stack the red organic emission layer 320R and the green
organic emission layer 320G on the hole auxiliary layer 310.
The organic emission layer of the red pixel R and the organic
emission layer of the green pixel G can be formed by using the
single first mask 10 so the three-color organic emission layer
is formed by performing the mask process twice, thereby
simplifying the manufacturing process.

[0106] Further, the red pixel R and the green pixel G are
formed by using the first mask 10, thereby reducing the gap
between the red pixel R and the green pixel G and realizing
high resolution.
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[0107] As shown in FIG. 10, a blue organic emission layer
320B is formed on the hole auxiliary layer 310 by using the
second mask 20 having an opening corresponding to the blue
pixel B.

[0108] As shown in FIG. 2, an electron auxiliary layer 330
and a common electrode 270 are sequentially stacked on the
green organic emission layer 320G and the blue organic emis-
sion layer 320B, and an organic film and an inorganic film are
alternately formed thereon to form an encapsulation layer
400. A polarization film 510 is attached to the encapsulation
layer 400, and a color mixture preventing layer 520 for
absorbing the overlapped light in the overlapped wavelength
region of 560 nm to 590 nm is attached to the polarization film
510. The color mixture preventing layer 520 is attached to the
front surfaces of the red pixel R, the green pixel G, and the
blue pixel B so it is not needed to be arranged by colors.
[0109] Inother embodiments, the color mixture preventing
layer 520 can be made as a film and attached to the OLED
display. In addition, while the color mixture preventing layer
520 is formed over the polarization film 510 in the embodi-
ment of FIG. 2, in other embodiments, the color mixture
preventing layer can be formed below the polarization film.
[0110] FIG. 11 shows a cross-sectional view of an OLED
display according to a second exemplary embodiment.
[0111] The exemplary embodiment shown in FIG. 11 is
substantially equivalent to the exemplary embodiment shown
in FIG. 2 except that the color mixture preventing layer is
formed below the polarization film. Accordingly, repeated
description of similar elements may not be provided.

[0112] As shown in FIG. 11, a color mixture preventing
layer 520 for preventing or reducing color mixture of the red
pixel R and the green pixel G is formed between the encap-
sulation layer 400 and the polarization film 510. The color
mixture preventing layer 520 includes a support film 521
made of a transparent material and an absorption film 522
formed on the support film 521.

[0113] The absorption film 522 absorbs overlapped light
that corresponds to an overlapped wavelength region P of a
wavelength region of the red light emitted by the red organic
emission layer 320R and a wavelength region of the green
light emitted by the green organic emission layer 320G. In
further detail, the absorption film 522 absorbs the overlapped
light of the overlapped wavelength region P of 560 nm to 590
nm and removes it. Therefore, the overlapped wavelength
region of 560 nm to 590 nm is removed from the light passing
through the color mixture preventing layer 520 to prevent or
reduce the color interference between the red pixel R and the
green pixel G, and to improve the viewing angle.

[0114] The color mixture preventing layer 520 is formed in
the red pixel R, the green pixel G, and the blue pixel B in the
embodiment of FIG. 2. In other embodiments, the color mix-
ture preventing layer can be formed only in the red pixel.
[0115] FIG. 12 shows a cross-sectional view of an OLED
display according to a third exemplary embodiment.

[0116] The exemplary embodiment shown in FIG. 12 is
substantially equivalent to the exemplary embodiment shown
in FIG. 2 except that the color mixture preventing layer is
formed only in the red pixel. Accordingly, repeated descrip-
tion of similar elements may not be repeated.

[0117] As shown in FIG. 12, a color mixture preventing
layer 520 for preventing or reducing color mixture of the red
pixel R and the green pixel G is formed on the encapsulation
layer 400 corresponding to the red pixel R. The color mixture
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preventing layer 520 includes a support film 521 made of a
transparent material and an absorption film 523 formed onthe
support film 521.

[0118] The absorption film 523 absorbs overlapped light
that corresponds to an overlapped wavelength region P of a
wavelength region of the red light emitted by the red organic
emission layer 320R and a wavelength region of the green
light emitted by the green organic emission layer 320G. In
further detail, the absorption film 523 absorbs the overlapped
light of the overlapped wavelength region P of 560 nm to 590
nm and removes it. Therefore, the overlapped wavelength
region of 560 nm to 590 nm is removed from the light passing
through the color mixture preventing layer 520 to prevent or
reduce the color interference between the red pixel R and the
green pixel G, and to improve the viewing angle.

[0119] In the second OLED display of FIG. 11, the color
mixture preventing layer 520 is configured with a support film
521 and an absorption film 522. In other embodiments, the
color mixture preventing layer can be a mixed layer of an
adhesive of the polarization film and an absorber for absorb-
ing the overlapped light.

[0120] FIG. 13 shows a cross-sectional view of an OLED
display according to a fourth exemplary embodiment.
[0121] The exemplary embodiment shown in FIG. 13 is
substantially equivalent to the exemplary embodiment shown
in FIG. 11 except that the color mixture preventing layer is a
mixed layer of an adhesive of the polarization film and an
absorber for absorbing the overlapped light.

[0122] As shown in FIG. 13, a color mixture preventing
layer 530 for preventing or reducing color mixture of the red
pixel R and the green pixel G is formed between the encap-
sulation layer 400 and the polarization film 510. The color
mixture preventing layer 530 can be a mixed layer of an
adhesive for adhering the polarization film 510 to the encap-
sulation layer 400 and an absorber for absorbing the over-
lapped light. The absorber absorbs overlapped light that cor-
responds to an overlapped wavelength region P of a
wavelength region of the red light emitted by the red organic
emission layer 320R and a wavelength region of the green
light emitted by the green organic emission layer 320G. In
further detail, the absorber absorbs the overlapped light of the
overlapped wavelength region P of 560 nm to 590 nm and
removes it.

[0123] Therefore, the overlapped wavelength region of 560
nm to 590 nm is removed from the light passing through the
color mixture preventing layer 530 to prevent or reduce the
color interference between the red pixel R and the green pixel
G, and to improve the viewing angle. Further, the color mix-
ture preventing layer 530 can be easily formed by mixing the
absorber and the adhesive of the polarization film.

[0124] In the exemplary OLED display of FIG. 11, the
color mixture preventing layer 520 is configured with a sup-
port film 521 and an absorption film 522. In other embodi-
ments, the color mixture preventing layer can include a red
filter.

[0125] FIG. 14 shows a cross-sectional view of an OLED
display according to a fifth exemplary embodiment. FIG. 15
shows a graph of transmittance of the OLED display of FIG.
14 according to a wavelength of a red filter. FIG. 16 shows a
graph of light emitting intensity depending on viewing angle
in the OLED display of FIG. 14.

[0126] The exemplary embodiment shown in FIG. 14 is
substantially equivalent to the exemplary embodiment shown
in FIG. 11 except that the color mixture preventing layer
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includes a red filter. Accordingly, repeated description of
similar elements may not be provided.

[0127] As shown in FIG. 14, a color mixture preventing
layer 540 for preventing or reducing color mixture of the red
pixel R and the green pixel G is formed between the encap-
sulation layer 400 and the polarization film 510. The color
mixture preventing layer 540 includes a red filter formed in
the red pixel R. A transparent filter can be formed in the green
pixel G and the blue pixel B, respectively.

[0128] AsshowninFIG. 15, the red filter transmits the light
in the wavelength region of 580 nm to 780 nm and absorbs the
light in the wavelength region that is less than 580 nm, so as
shown in FIG. 16, the light in the overlapped wavelength
region of 560 nm to 590 nm is removed from the light passing
through the color mixture preventing layer 540 at the red pixel
R thereby preventing or reducing color interference between
the red pixel R and the green pixel G and improve the viewing
angle.

[0129] While this disclosure has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the present
invention is not limited to the disclosed embodiments, but, on
the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims, and equivalents thereof.

What is claimed is:

1. An organic light emitting diode (OLED) display com-
prising:

a first pixel comprising a first pixel electrode of a pixel
electrode, a second pixel comprising a second pixel elec-
trode of the pixel electrode, and a third pixel comprising
a third pixel electrode of the pixel electrode;

a resonance assistance layer on the first pixel electrode;

an organic emission layer comprising a first organic emis-
sion layer on the resonance assistance layer and the
second pixel electrode, a second organic emission layer
on the first organic emission layer, and a third organic
emission layer on the third pixel electrode;

a common electrode on the organic emission layer; and

a color mixture preventing layer on the common electrode,
the color mixture preventing layer being configured to
absorb overlapped light corresponding to an overlapped
wavelength region of a wavelength region of first light
emitted by the first organic emission layer and a wave-
length region of second light emitted by the second
organic emission layer.

2. The OLED display of claim 1, further comprising a
polarization film between the common electrode and the
color mixture preventing layer.

3. The OLED display of claim 2, wherein the first pixel
comprises the color mixture preventing layer.

4. The OLED display of claim 2, wherein the color mixture
preventing layer comprises:

a support film; and

an absorption film on the support film, the absorption film
being configured to absorb the overlapped light.

5. The OLED display of claim 1, further comprising a

polarization film on the color mixture preventing layer.

6. The OLED display of claim 5, wherein the color mixture
preventing layer comprises a mixed layer of an adhesive of
the polarization film and an absorber for absorbing the over-
lapped light.

7. The OLED display of claim 5, wherein the color mixture
preventing layer comprises a red filter.
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8. The OLED display of claim 7, wherein the first pixel
comprises the red filter.

9. The OLED display of claim 1, wherein the overlapped
wavelength region comprises 560 nm to 590 nm.

10. The OLED display of claim 1, wherein the first organic
emission layer and the second organic emission layer have a
same pattern.

11. The OLED display of claim 1, wherein

the pixel electrode comprises a reflection electrode and a

transparent electrode on the reflection electrode, and

a distance between the reflection electrode and the com-

mon electrode is different between the first pixel and the
second pixel.

12. The OLED display of claim 11, wherein the distance
between the reflection electrode and the common electrode
becomes shorter in an order of the first pixel, the second pixel,
and the third pixel.

13. The OLED display of claim 12, wherein the first pixel
comprises a red pixel, the second pixel comprises a green
pixel, and the third pixel comprises a blue pixel.

14. The OLED display of claim 11, wherein the transparent
electrode comprises crystalline transparent conductive oxide
(TCO) and the resonance assistance layer comprises amor-
phous TCO.

15. A method for manufacturing an organic light emitting
diode (OLED) display, comprising:

forming a first pixel electrode for a first pixel, a second

pixel electrode for a second pixel, and a third pixel
electrode for a third pixel;

forming a resonance assistance layer on the first pixel

electrode;

forming a first organic emission layer on the resonance

assistance layer and the second pixel electrode;
forming a second organic emission layer on the first
organic emission layer;

forming a third organic emission layer on the third pixel

electrode;

forming a common electrode on the second organic emis-

sion layer and the third organic emission layer; and
forming a color mixture preventing layer on the common
electrode.

16. The method of claim 15, wherein the forming of the
color mixture preventing layer comprises forming the color
mixture preventing layer in the first pixel.

17. The method of claim 15, wherein the forming of the
color mixture preventing layer comprises forming the color
mixture preventing layer for absorbing overlapped light cor-
responding to an overlapped wavelength region of a wave-
length region of first light emitted by the first organic emis-
sion layer and a wavelength region of second light emitted by
the second organic emission layer.

18. The method of claim 17, further comprising forming a
polarization film on the common electrode before the forming
of the color mixture preventing layer.

19. The method of claim 18, wherein the forming of the
color mixture preventing layer comprises:

forming a support film; and

forming an absorption film for absorbing the overlapped
light on the support film.
20. The method of claim 17, further comprising forming a
polarization film on the color mixture preventing layer.
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21. The method of claim 20, wherein the color mixture
preventing layer comprises a mixed layer of an adhesive of
the polarization film and an absorber for absorbing the over-
lapped light.

22. The method of claim 20, wherein the color mixture
preventing layer comprises a red filter.

23. The method of claim 22, wherein the first pixel com-
prises the red filter.

24. The method of claim 17, wherein the overlapped wave-
length region comprises 560 nm to 590 nm.
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25. The method of claim 15, wherein the forming of the
first organic emission layer comprises using a first mask, and
the forming of the second organic emission layer com-
prises using the first mask to produce a same pattern as
the first organic emission layer.
26. The method of claim 15, wherein the first pixel com-
prises a red pixel, the second pixel comprises a green pixel,
and the third pixel comprises a blue pixel.
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