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(57) ABSTRACT

The present disclosure provides a color filter substrate,
comprising a base substrate, and a color filter matrix, a black
matrix and spacers formed in order on the base substrate, the
color filter matrix being consisted of a plurality of red, green
and blue photoresists. The red, green and blue photoresists
are respectively and separately formed within corresponding
pixel regions, and are overlapped with one another to form
three-layer stacked structures within gap regions between
adjacent pixel regions, and, the black matrix and the spacers
are sequentially formed on the stacked structures within the
pixel regions. The present disclosure further provides a
method of manufacturing a color filter substrate, an organic
light emitting display panel and a display device. With the
solutions of the present disclosure, the red, green and blue
photoresists are arranged to overlap with one another to
form the stacked structures within the gap regions between
adjacent pixel regions, so that the height of the color filter
substrate can be increased, the manufacturing height of the
spacers is decreased and the process implementation diffi-
culty is reduced, thereby improving the production yield of
the color filter. Moreover, the barrier layer can also greatly
reduce residues of the material of the black matrix, further
improving the production yield of the color filter substrate.
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COLOR FILTER SUBSTRATE AND METHOD
OF MANUFACTURING THE SAME,
ORGANIC LIGHT EMITTING DISPLAY
PANEL AND DISPLAY DEVICE

BACKGROUND
[0001] Technical Field
[0002] Embodiments of the present disclosure generally

relate to the field of display technologies, and particularly, to
a color filter (CF) substrate and a method of manufacturing
the same, an organic light emitting display panel, and a
display device.

[0003] Description of the Related Art

[0004] Active matrix organic light emitting diode (AMO-
LED) panel is applied as a next generation display technol-
ogy, and has advantages in image quality, efficiency and cost
over conventional thin film transistor LCD (TFI-LCD).
Specifically, in terms of display efficiency, AMOLED has a
quicker response speed, a higher contrast and a wider visual
angle. AMOLED has a small amount of electricity consump-
tion, which is only about 60% of that of TFT-LCD. Further,
AMOLED has a self luminous property without requiring
backlight source, and thus it can be manufactured to be
lighter and thinner than TFT-LCD and reduce a cost of a
backlight module, which is up to 30~40% of a production
cost of TFT-LCD.

[0005] However, the greatest problem presented in AMO-
LED is yield, and the price of AMOLED is much higher than
that of TFT-LCD when manufactured with the current yield,
which limits wide application of AMOLED to a large extent.

[0006] Currently, a WOLED+CF mode, which is a mode
in which color filters (CFs) are used in combination with a
white OLED back panel, is utilized to achieve color display
by some display manufacturers. As a technological choice of
AMOLED, the WOLED+CF mode not only has advantages
such as high availability of organic electroluminescence
(EL) materials, high aperture ratio, easiness in achieving
large screen and the like, but also tends to ensure the yield
in mass production.

[0007] The WOLED+CF mode is usually achieved in a
way that an array back panel and a CF substrate are
assembled. A structure of a conventional CF substrate used
for LCD display is shown in FIG. 1. During the manufac-
turing of the CF substrate, generally, firstly a black light
shielding region or black matrix (BM) is manufactured, then
sub-pixel color filters of three colors of red/green/blue
(R/G/B) are manufactured, and finally, post spacers (PS) are
manufactured, as supports, at positions corresponding to the
BM. Specific process steps of manufacturing the post spac-
ers comprises: coating and patterning a BM material; coat-
ing and patterning red, green and blue photoresists; forming
an over-coat (OC); and forming PS posts.

[0008] However, since a larger assembly thickness is
required in the WOLED+CF implementation of AMOLED,
it is required that the PS posts, as supports, in the CF
substrate have a larger height, which is very difficult to be
implemented in process, results in much complicated pro-
cess implementation steps, and cannot ensure yield. More-
over, such PS structures will be easily damaged during the
assembly with the OLED back panel, thereby resulting in
reduction in overall yield of AMOLED.
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SUMMARY

[0009] In order to solve at least one of the above and other
problems in prior art, the present disclosure provides a color
filter substrate and a method of manufacturing the same, an
organic light emitting display panel, and a display device.
[0010] According to one aspect of the present disclosure,
there is provided a color filter substrate, comprising a base
substrate, and a color filter matrix, a black matrix and
spacers formed in order on the base substrate, the color filter
matrix being consisted of a plurality of red, green and blue
photoresists, wherein:

[0011] the red, green and blue photoresists are respectively
and separately formed within corresponding pixel regions,
and are overlapped with one another to form three-layer
stacked structures within gap regions between adjacent pixel
regions; and

[0012] the black matrix and the spacers are sequentially
formed on the stacked structures within the respective gap
regions.

[0013] The above color filter substrate may further com-
prise a barrier layer formed between the color filter matrix
and the black matrix, for reducing residues of a material of
the black matrix.

[0014] In the above color filter substrate, the barrier layer
may be made of inorganic material, such as silicon dioxide.
[0015] In the above color filter substrate, the barrier layer
may be subjected to ashing treatment.

[0016] The color filter substrate may further comprise an
auxiliary electrode layer covering over the color filter
matrix, the black matrix and the spacers.

[0017] In the above color filter substrate, the black matrix
is consisted of a plurality of light shielding units, each of the
spacers is formed on corresponding one of the light shield-
ing units, and a direct projection area of each spacer on the
base substrate may be smaller than that of its corresponding
light shielding unit on base substrate.

[0018] According to another aspect of the present disclo-
sure, there is provided an organic light emitting display
panel comprising the above described color filter substrate.
[0019] According to a further aspect of the present dis-
closure, there is provided a display device comprising the
above described organic light emitting display panel.
[0020] According to a still further aspect of the present
disclosure, there is provided a method of manufacturing a
color filter substrate, comprising steps oft

[0021] forming, on a base substrate, and patterning red,
green and blue photoresist layers so as to form a color filter
matrix configured that the red, green and blue photoresists
are respectively and separately formed within corresponding
pixel regions, and are overlapped with one another to form
three-layer stacked structures within gap regions between
adjacent pixel regions; and

[0022] sequentially forming patterns of a black matrix and
spacers on the stacked structures within the gap regions.
[0023] The above method may further comprise: a step of
forming a barrier layer on the color filter matrix before
forming the black matrix, the barrier layer being used to
reduce residues of a material of the black matrix.

[0024] The barrier layer may be made of inorganic mate-
rial, such as silicon dioxide.

[0025] The above method may further comprise a step of
performing ashing treatment on the barrier layer, after form-
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ing the barrier layer. The ashing treatment may be performed
in an oxygen or fluorine atmosphere for a treatment time of
10 s~30 s.

[0026] The above method may further comprises a step of
forming, after forming the spacers, an auxiliary electrode
layer on the color filter substrate to cover over the color filter
matrix, the black matrix and the spacers.

[0027] According to the abovementioned technical solu-
tions of the present disclosure, on one hand, the red, green
and blue photoresists are overlapped with one another at the
gap regions between corresponding adjacent pixels, and are
respectively and separately arranged within corresponding
pixel regions, thus, the height of the color filter with the
stacked structure is larger than that of conventional color
filter, which reduces a manufacturing height of the spacers,
thereby reducing process implementation difficulty and
improving production yield of color filter. On the other hand,
in the present disclosure, arrangement of the barrier layer
enables a great reduction in residues of a material of the
black matrix and a further improvement of the production
yield of the color filter substrate. In a further aspect, the
black matrix is arranged on the color filter matrix and is
located closer to light-emitting regions of pixels, which
reduces, compared to prior art, light leakage phenomenon
among pixel regions in a better way, and may further
increase an understructure height of the color filter substrate,
thereby further decreasing the manufacturing height of the
spacers and reducing process implementation difficulty, and
improving the production yield of the color filter. In a still
further aspect, in the present disclosure, the stacked arrange-
ment of overlapping the color filter matrix, the black matrix
and the spacer enables the manufactured color filter sub-
strate to be more stable and firmer than a single-spacer
design in prior art during assembling, thereby still further
improving reliability and production yield of the color filter
substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG.1 isa schematically structural diagram of a CF
substrate in prior art;

[0029] FIG.2 is a schematically structural diagram of a CF
substrate according to one embodiment of the present dis-
closure;

[0030] FIG. 3 is a schematically structural diagram of a CF
substrate according to another embodiment of the present
disclosure;

[0031] FIG. 4 is a schematically structural diagram of a CF
substrate according to a further embodiment of the present
disclosure;

[0032] FIG. 5is a process flow diagram of manufacturing
a CF substrate according to one embodiment of the present
disclosure;

[0033] FIG. 6 is a process flow diagram of manufacturing
a CF substrate according to another embodiment of the
present disclosure;

[0034] FIG. 7 is a process flow diagram of manufacturing
a CF substrate according to a further embodiment of the
present disclosure; and

[0035] FIG. 8 is a process flow diagram of manufacturing
a CF substrate according to a still further embodiment of the
present disclosure.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0036] In order to provide a more clear understanding of
objects, technical solutions and advantages of the present
disclosure, the present disclosure will be further described
hereinafter in detail in conjunction with embodiments and
with reference to the attached drawings.

[0037] Further, in the following detailed description, for
purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of the
disclosed embodiments. It will be apparent, however, that
one or more embodiments may be practiced without these
specific details. In other instances, well-known structures
and devices are schematically shown in order to simplify the
drawings.

[0038] According to an exemplary embodiment of the
present disclosure, there is provided a color filter substrate.
As shown in FIG. 2, the color filter substrate comprises a
base substrate 1, and, a color filter matrix 2, a black matrix
(BM) 2 and spacers (PS) 4 formed in order on the base
substrate 1.

[0039] Exemplarily, material for manufacturing the base
substrate 1 may include glass, silicon, quartz, plastic or the
like, and preferably, is glass.

[0040] The color filter matrix 2 is consisted of a plurality
of groups of red photoresists 5, green photoresists 6 and blue
photoresists 7 corresponding to a pixel array. The red, green
and blue photoresists 5, 6, 7 are respectively and separately
formed within corresponding pixel regions P, and are over-
lapped with one another to form three-layer stacked struc-
tures within gap regions V between adjacent pixel regions P.
In other words, each pixel region P only contains therein one
photoresist of corresponding color, while the red, green and
blue photoresists are overlapped within respective gap
regions V between adjacent pixel regions.

[0041] It will be understood by those skilled in the art that
the color filter is a key component in a display device, such
as a liquid crystal display, enabling display of colors, and
light from a light source passes through at least red, green
and blue photoresists of the color filter to provide corre-
sponding hues, which finally form color display images,
wherein the red, green and blue photoresists need to be
separately formed within corresponding pixel regions. As
shown in FIG. 2, three recessed regions shown in the figure
are pixel regions P, within which the red photoresist 5, the
green photoresist 6, and the blue photoresist 7 are respec-
tively formed, so that light from the light source can form
red, green and blue light within corresponding pixel regions
when passing through the color filter.

[0042] With these embodiments of the present disclosure,
the red, green and blue photoresists, while respectively and
separately being formed within corresponding pixel regions,
are formed to be overlapped with one another within gap
regions between adjacent pixel regions, with reference to
FIG. 2. Four raised regions shown in FIG. 2 correspond to
gap regions V between adjacent pixel regions P, and red,
green and blue photoresists are formed to be overlapped
with one another within the four gap regions, accordingly,
the color filter having such formed stacked structure is
increased in height relative to the color filter in prior art,
which can reduce the manufacturing height of the spacers 4,
thereby reducing process implementation difficulty and
improving production yield of the color filter. The black
matrix 3 and the spacers 4 are sequentially formed on the
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stacked structures of red, green and blue photoresists in the
color filter matrix 2, that is, the black matrix 3 and the spacer
4 are formed on each stacked structure formed of the red,
green and blue photoresists 5, 6, 7 in the color filter matrix
2. Exemplarily, the black matrix 3 may be consisted of a
plurality of light shielding units 3-1 corresponding to the
pixel array, and each of the spacers 4 is formed on corre-
sponding one of the light shielding units 3-1.

[0043] The black matrix 3 may be made of material of
high opacity, and optionally, the material for the black
matrix 3 may be resin material doped with light shielding
material.

[0044] The spacer 4 is used as a support, and is made of
a material having high elastic recovery rate and high defor-
mation bearing capacity under an external pressure, thereby,
the manufactured substrate can be more stable and firmer
during assembling, and the finally finished AMOLED has
higher pressure and deformation resistances.

[0045] The above arrangement of the black matrix 3 can
reduce light leakage among pixel regions, further increase
the understructure height of the color filter substrate, further
reduce the manufacturing height of the spacer 4, reduce
process implementation difficulty, and improve the produc-
tion yield of the color filters. In addition, in the present
disclosure, the arrangement of overlapping the color filter
matrix, the black matrix and the spacers enables the manu-
factured color filter substrate to be more stable and firmer,
than a single-spacer design in prior art, during assembling,
thereby further improving the reliability and production
vield of the color filter substrate.

[0046] FIG.3 is a schematically structural diagram of a CF
substrate according to another embodiment of the present
disclosure. In the present embodiment, the color filter sub-
strate further comprises a barrier layer 8 formed on the color
filter matrix 2, besides these shown in FIG. 2.

[0047] Ina color filter substrate, since materials of a black
matrix and of a color filter matrix are generally resin
materials, and thus have similar material characteristics and
stronger adhesion force therebetween. Therefore, during
directly forming a pattern of the black matrix on the color
filter matrix, there is an obvious residue phenomenon of the
black matrix at the pixel regions; that is, some of the material
of the black matrix will still be left within regions where the
material of the black matrix is required to be removed
completely during the patterning process of the black
matrix, which will result in reduction in transmittance and
color purity of the whole color filter substrate. In order to
solve the above problem, in present embodiment, the barrier
layer 8 is formed between the color filter matrix and the
black matrix, wherein the barrier layer 8 may be made of an
inorganic material, so that there is a smaller adhesion force
between the barrier layer and the black matrix, which can
reduce residues of the material of the black matrix, while
ensuring that the black matrix can be successfully formed at
regions where the color filters are overlapped. Exemplarily,
the inorganic material may be silicon dioxide (Si0,), and
preferably, is a silicon dioxide film.

[0048] Optionally, the barrier layer 8 is formed by using
semiconductor processes, such as plasma enhanced chemi-
cal vapor deposition (PECVD) method and the like.

[0049] In one example, an SiO, film with a thickness of
100 A~200 A may be deposited at 350° C. by using PECVD
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with a deposition atmosphere of N,O+N,+SiH,, and depo-
sition conditions including power of 800 W and pressure of
1500 mTorr.

[0050] It will be understood by those skilled in the art that
the black matrix is used to space the red, green and blue
photoresists of the color filter away from one another, and
mainly functions to prevent leakages of background light, to
improve display contrast, to avoid color mixture and to
increase color purity; that is, non-pixel regions where the
black matrix is formed can be used to block the background
light, while the pixel regions where the black matrix is not
formed enable the background light to pass therethrough and
then red, green and blue light will be out after the passed
background light passing through the red, green and blue
photoresists. It is noted that the background light described
herein means light emitted from a side of the back panel
facing the color filter substrate, which is backlight for LCD
and is light emitted actively from the EL device for OLED.
Thus, the black matrix is generally made of a material of
high opacity, and the material of the black matrix and the
material of the color filter matrix are generally resin mate-
rials, and thus have similar material characteristics and a
stronger adhesion force therebetween. Therefore, during a
process of directly forming a pattern of the black matrix on
the color filter matrix, due to technical limitations for
manufacturing processes such as development, rinsing or the
like, there is an obvious residue phenomenon of the black
matrix at the corresponding pixel regions; that is, some of
the material of the black matrix will still be left within
regions where the material of the black matrix is required to
be removed completely during the patterning process of the
black matrix, which will result in that light from correspond-
ing pixel regions will be shielded to a certain extent by the
residual material of the black matrix, thereby resulting in
quality defects such as reduction in color purity, reduced
display contrast of the display panel and the like, and in
serious case, resulting in that the color filter cannot be used
directly.

[0051] The barrier layer, which is used for reducing resi-
dues of the material of the black matrix, is formed on the
color filter matrix 2, and then, the material for the black
matrix is coated on the barrier layer, as a result, after
exposure, development and patterning, the residues of the
material of the black matrix are greatly reduced so as to
improve the production yield of the color filter substrate.
Further, Si0,, due to its good hydrophobicity and transmit-
tance, can further reduce the residues of the material of the
black matrix when it is used for manufacturing the barrier
layer.

[0052] Preferably, the barrier layer is subjected to ashing
treatment.
[0053] The ashing treatment is of a surface treatment

method, in which plasma of reaction gases (mainly, oxygen
plasma) is used for ashing (incineration), so as to change
some of surface characteristics of the material or to directly
remove some of the material.

[0054] In order to further reduce BM residue phenom-
enon, the ashing treatment is performed on the substrate
formed with the barrier layer before spin coating the mate-
rial for the black matrix, and after the ashing treatment,
surface characteristics of the barrier layer can be changed so
as to change a surface contact angle between the barrier
layer and the material of the black matrix, so that the BM can
be easily peeled off and rinsed from the surface of the barrier
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layer, thereby further reducing BM residue phenomenon. In
one example, the ashing treatment may be performed in an
O, atmosphere for a treatment time of 10 s~30 s.

[0055] FIG. 4 is a schematically structural diagram of a CF
substrate according to further embodiment of the present
disclosure. In the present embodiment, besides structures
shown in FIG. 3, an auxiliary electrode layer 9 is further
formed on color filter substrate and is used as an auxiliary
electrode to be electrically connected with a cathode,
thereby reducing resistance of the cathode and reducing
voltage drop.

[0056] The auxiliary electrode layer 9 is made of trans-
parent conductive material, which may include materials
such as transparent metal film, transparent metal oxide film,
non-metal oxide film, conductive particles diffused ferro-
electric material or the like, and the form of the film includes
un-doped type, doped type or multi-element type single-
layer film, two-layer film, multi-layer film or laminated film.
Preferably, the transparent conductive material is a metal
oxide film, such as tin indium oxide (ITO) film.

[0057] It is noted that FIG. 4 only exemplarily illustrates
the present embodiment, and of course, the auxiliary elec-
trode layer 9 may be also formed on the color filter substrate
shown in FIG. 2. That is, combinations of respective sepa-
rate material layers are not limited in the present disclosure,
and any possible combination enabling functions of the
color filter substrate of the present disclosure will fall into
the scope of the present disclosure.

[0058] Preferably, a direct projection area of the spacer 4
on the base substrate 1 is smaller than that of its correspond-
ing black matrix unit 3-1 on base substrate 1.

[0059] With the arrangement of the present disclosure,
there are a smaller gradient of a raised portion of the
auxiliary electrode layer and a higher adhesion force
between the auxiliary electrode laver and other film layers,
so that the auxiliary electrode layer will not easily fall off
during assembling, compared to the arrangement of the
auxiliary electrode layer formed on a single spacer in prior
art.

[0060] According to embodiments of the present disclo-
sure, on one hand, the red, green and blue photoresists are
respectively and separately arranged within corresponding
pixel regions, and are overlapped with one another at the gap
regions between corresponding adjacent pixels, to form
three-layer stacked structures. Thus, the color filter with the
stacked structure has a greater height than existing color
filter, which reduces the manufacturing height of the spacers,
thereby reducing process implementation difficulty and
improving production yield of the color filter. On the other
hand, provision of the barrier layer enables a great reduction
in residues of a material of the black matrix and further
improvement of the production yield of the color filter
substrate. Further, the black matrix is arranged on the color
filter matrix and is located closer to light-emitting regions of
pixels, which reduces, when compared to prior art, light
leakage phenomenon among pixel regions in a better way,
and may further increase an understructure height of the
color filter substrate, thereby further decreasing the manu-
facturing height of the spacers and reducing process imple-
mentation difficulty, and improving the production yield of
the color filter. In a still further aspect, in the present
disclosure, the stacked arrangement of overlapping the color
filter matrix, the black matrix and the spacer enables the
manufactured color filter substrate to be more stable and
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firmer than a single-spacer design in prior art during assem-
bling, thereby still further improving reliability and produc-
tion yield of the color filter substrate.

[0061] According to another exemplary embodiment of
the present disclosure, there is also provided an organic light
emitting display panel comprising the color filter substrate
as described above. This organic light emitting display panel
may be, for example, AMOLED.

[0062] According to a further exemplary embodiment of
the present disclosure, there is also provided a display device
comprising the organic light emitting display panel as
described above.

[0063] According to a still further exemplary embodiment
of the present disclosure, there is also provided a method of
manufacturing a color filter substrate, as shown in FIGS.
5a-5¢, and the method comprises steps of:

[0064] forming, on a base substrate 1, and patterning, red,
green and blue photoresist layers so as to form a color filter
matrix 2 comprising a plurality of groups of red photoresists
5, green photoresists 6 and blue photoresists 7 correspond-
ing to a pixel array. In the color filter matrix 2, the red, green
and blue photoresists 5, 6, 7 are respectively and separately
formed within corresponding pixel regions P, and are over-
lapped with one another to form three-layer stacked struc-
tures within gap regions V between adjacent pixel regions P,
as shown in FIG. 5¢ and FIG. 5b. Exemplarily, material for
manufacturing the base substrate 1 may include glass, sili-
con, quartz, plastic or the like, and preferably, is glass.

[0065] In one example, the red, green and blue photoresist
layers are formed by using semiconductor processes such as
spin-coating and the like, and are patterned by using semi-
conductor processes such as exposure, development and the
like, so as to form the plurality of groups of red photoresists
5, green photoresists 6 and blue photoresists 7 correspond-
ing to the pixel array.

[0066] FIG. 5b shows a color filter matrix 2 with the
stacked structure according to one embodiment of the pres-
ent disclosure. In FIG. 55, the red, green and blue photore-
sists 8, 6, 7 are coated and patterned, so that the red, green
and blue photoresists 5, 6, 7 are respectively and separately
formed within corresponding pixel regions, and are over-
lapped with one another to form three-layer stacked struc-
tures within gap regions between adjacent pixel regions. Of
course, the red, green and blue photoresists may be formed
in other manners by those skilled in the art, and the forming
manners and processes are not limited in the present disclo-
sure, as long as each of the pixel regions is formed with only
a photoresist of corresponding one of the colors therewithin,
while three-layer stacked structures of the red, green and
blue photoresists are formed within respective gap regions
between adjacent pixel regions.

[0067] According to embodiments of the present disclo-
sure, the red, green and blue photoresists, which are respec-
tively and separately formed within corresponding pixel
regions, are formed and overlapped with one another within
gap regions between adjacent pixel regions, further with
reference to FIG. 56. Four raised regions shown in FIG. 55
correspond to gap regions between adjacent pixel regions,
and red, green and blue photoresists are formed to be
overlapped with one another within the four gap regions, the
color filter having such formed stacked structure is increased
in height compared to the color filter in prior art, which can
reduce the manufacturing height of the spacers 4, thereby
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reducing process implementation difficulty and improving
production yield of the color filter.

[0068] According to the manufacturing method of the
present embodiment, patterns of a black matrix and spacers
are further sequentially formed on the stacked structures of
red, green and blue photoresists in the color filter matrix 2,
that is, the black matrix 3 and the spacer 4 are formed on
each of the stacked structures of the red, green and blue
photoresists, as shown in FIG. 5c¢.

[0069] The black matrix 3 is made of a material of high
opacity.
[0070] The spacer 4 is used as a support, and is made of

a material having high elastic recovery rate and high defor-
mation bearing capacity under an external pressure, thereby
the manufactured substrate can be more stable and firmer
during assembling, and the finished AMOLED has higher
pressure resistance and deformation resistance.

[0071] The above arrangement of the black matrix 3 can
reduce light leakage among pixel regions, further increase
the understructure height of the color filter substrate, further
reduce the manufacturing height of the spacer 4, reduce
process implementation difficulty, and improve the produc-
tion yield of the color filters. The stacked arrangement of the
color filter matrix, the black matrix and the spacers, pro-
vided in embodiments of the present disclosure, enables the
manufactured color filter substrate to be more stable and
firmer than a single-spacer design in prior art during assem-
bling, thereby further improving reliability and production
vield of the color filter substrate.

[0072] FIG. 6 is a process flow diagram of manufacturing
a CF substrate according to another embodiment of the
present disclosure. In the present embodiment as shown in
FIG. 6, after forming the color filter matrix 2 on the base
substrate 1 shown in FIG. 6a and FIG. 65, the method further
comprises a step of forming a barrier layer 8 on the color
filter matrix 2, as shown in FIG. 6¢, wherein the barrier layer
8 is made of inorganic material, in order to reduce residues
of the material of the black matrix, while ensuring that the
black matrix can be successfully formed at regions where
the color filters are overlapped. Preferably, the inorganic
material may be silicon dioxide (SiO,), and preferably, is a
silicon dioxide thin film.

[0073] Exemplarily, the barrier layer 8 is formed by using
semiconductor processes, such as plasma enhanced chemi-
cal vapor deposition (PECVD) method and the like.
[0074] In one example, an SiO, film of 100 A~200 A in
thickness may be deposited at 350° C. by using PECVD with
a deposition atmosphere of N,O+N,+SiH,, and deposition
conditions including power of 800 W and pressure of 1500
mTorr.

[0075] As described previously, the barrier layer, which is
used for reducing residues of the material of the black
matrix, is formed on the color filter matrix 2, and then the
material for the black matrix is spin coated on the barrier
layer, thereby, after exposure, development and patterning,
the residue of the material of the black matrix is greatly
reduced so as to improve the production yield of the color
filter substrate. Si0,, due to its good hydrophobicity and
transmittance, can further reduce the residues of the material
of the black matrix when it is used for manufacturing the
barrier layer.

[0076] Of course, in present embodiment, the method
further comprises sequentially forming a black matrix 3 and
spacers 4 on the barrier layer 8, as shown in FIG. 6d.
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[0077] Tt is noted that other steps in FIG. 6 are the same
as or are similar to corresponding steps in the embodiment
shown in FIG. 5, and will not be described in detail one by
one.

[0078] FIG. 7 is a process flow diagram of manufacturing
a CF substrate according to a further embodiment of the
present disclosure. In the present embodiment as shown in
FIG. 7, after forming the color filter matrix 2 on the base
substrate 1 shown in FIG. 7a and FIG. 7b, and forming the
barrier layer 8 on the color filter matrix 2 shown in FIG. 7c,
the method further comprises a step of performing ashing
treatment on the barrier layer 8, as shown in FIG. 7d.
[0079] The ashing treatment is of a surface treatment
method, in which plasma of reaction gases (mainly, oxygen
plasma) is used for ashing (incineration), so as to change
some of surface characteristics of the material or to directly
remove some of the material.

[0080] In order to further reduce BM residue phenom-
enon, the ashing treatment is performed on the substrate
formed with the barrier layer before spin coating the mate-
rial for the black matrix, and after the ashing treatment,
surface characteristics of the barrier layer can be changed so
as to change a surface contact angle between the barrier
layer and the material of the black matrix, so that the BM can
be easily peeled off and rinsed from the surface of the barrier
layer, thereby further reducing BM residue phenomenon. In
one example, the ashing treatment may be performed in an
O, atmosphere for a treatment time of 10 s~30 s.

[0081] Of course, in present embodiment, the method
further comprises sequentially forming a black matrix 3 and
spacers 4 on the barrier layer 8 processed with the ashing
treatment, as shown in FIG. 7e.

[0082] It is noted that other steps in FIG. 7 are the same
as or are similar to corresponding steps in the embodiment
shown in FIGS. 5 and 6, and will not be described in detail
one by one.

[0083] FIG. 8 is a process flow diagram of manufacturing
a CF substrate according to a still further embodiment of the
present disclosure. In the present embodiment as shown in
FIG. 8, after forming the color filter matrix 2 on the base
substrate 1 shown in FIG. 84 and FIG. 85, forming the
barrier layer 8 on the color filter matrix 2 shown in FIG. 8¢,
and sequentially forming the black matrix 3 and the spacers
4 on the barrier layer 8, as shown in FIG. 84, the method
further comprises a step of forming an auxiliary electrode
layer 9 on the formed color filter substrate, as shown in FIG.
8e; wherein the auxiliary electrode layer 9 is used as an
auxiliary electrode to be electrically connected with a cath-
ode, thereby reducing resistance of the cathode and reducing
voltage drop.

[0084] The auxiliary electrode layer 9 is made of trans-
parent conductive material, which may include materials
such as transparent metal film, transparent metal oxide film,
non-metal oxide film, conductive particles diffused ferro-
electric material or the like, and the form of the film includes
un-doped type, doped type or multi-element type single-
layer film, two-layer film, multi-layer film or laminated film.
Preferably, the transparent conductive material is a metal
oxide film, such as tin indium oxide (ITO) film.

[0085] Preferably, a direct projection area of the spacer 4
on the base substrate 1 is smaller than that of its correspond-
ing black matrix unit 3-1 on base substrate 1.

[0086] In the present embodiment, there are a smaller
gradient of a raised portion of the auxiliary electrode layer
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and a higher adhesion force between the auxiliary electrode
layer and other film layers, so that the auxiliary electrode
layer will not easily fall off during assembling, compared to
the arrangement of the auxiliary electrode layer formed on
a single spacer in prior art.

[0087] It is noted that other steps in FIG. 8 are the same
as or are similar to corresponding steps in the embodiment
shown in FIGS. 5, 6 and 7, and will not be described in detail
one by one.

[0088] In a yet further embodiment of the present disclo-
sure, the method may further comprise, before spin coating
red, green and blue photoresists on the base substrate 1, a
step of rinsing the base substrate 1.

[0089] Rinsing operation to the base substrate may be
performed by using standard rinsing methods, which is not
limited in the present disclosure.

[0090] Itis noted that the above process flow diagrams are
only used to illustrate respectively these exemplary embodi-
ments, and the above described steps may be combined in
any way without violating common sense. Combinations
and sequences of respective separate steps are not limited in
the present disclosure, and any possible combinations of
steps enabling functions of the color filter substrate of the
present disclosure will fall within the scope of the present
disclosure.

[0091] According to embodiments of the present disclo-
sure, on one hand, the red, green and blue photoresists are
respectively and separately arranged within corresponding
pixel regions, and are overlapped with one another at the gap
regions between corresponding adjacent pixels, to form
three-layer stacked structures. Thus, the color filter with the
stacked structure has a greater height than existing color
filter, which reduces the manufacturing height of the spacers,
thereby reducing process implementation difficulty and
improving production yield of the color filter. On the other
hand, provision of the barrier layer enables a great reduction
in residues of a material of the black matrix and further
improvement of the production yield of the color filter
substrate. Further, the black matrix is arranged on the color
filter matrix and is located closer to light-emitting regions of
pixels, which reduces, when compared to prior arts, light
leakage phenomenon among pixel regions in a better way,
and may further increase an understructure height of the
color filter substrate, thereby further decreasing the manu-
facturing height of the spacers and reducing process imple-
mentation difficulty, and improving the production yield of
the color filter. In a still further aspect, in the present
disclosure, the stacked arrangement of overlapping the color
filter matrix, the black matrix and the spacer enables the
manufactured color filter substrate to be more stable and
firmer than a single-spacer design in prior art during assem-
bling, thereby still further improving reliability and produc-
tion yield of the color filter substrate.

[0092] Purposes, technical solutions and advantageous
effects of the present disclosure have been further illustrated
in the above specific embodiments. It should be understood
that the above description is merely used to illustrate specific
embodiments of the present disclosure, but not to limit the
present disclosure. All of changes, equivalent alternatives,
improvements, made within principles and spirit of the
disclosure, should be included within the scope of the
present disclosure.

1. A color filter substrate, comprising a base substrate,
and, a color filter matrix, a black matrix and spacers formed
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in order on the base substrate, the color filter matrix being
consisted of a plurality of red, green and blue photoresists,
wherein:

the red, green and blue photoresists are respectively and

separately formed within corresponding pixel regions,
and are overlapped with one another to form three-layer
stacked structures within gap regions between adjacent
pixel regions; and

the black matrix and the spacers are sequentially formed

on the stacked structures within respective gap regions.

2. The color filter substrate according to claim 1, further
comprising a barrier layer formed between the color filter
matrix and the black matrix, for reducing residues of a
material of the black matrix.

3. The color filter substrate according to claim 2, wherein
the barrier layer is made of inorganic material.

4. The color filter substrate according to claim 3, wherein
the barrier layer is made of silicon dioxide.

5. The color filter substrate according to claim 2, wherein
the barrier layer is subjected to ashing treatment.

6. The color filter substrate according to claim 1, further
comprising an auxiliary electrode layer covering over the
color filter matrix, the black matrix and the spacers.

7. The color filter substrate according to claim 1, wherein

the black matrix is consisted of a plurality of light

shielding units,

each of the spacers is formed on corresponding one of the

light shielding units, and

a direct projection area of each spacer on the base

substrate is smaller than that of its corresponding light
shielding unit on base substrate.

8. An organic light emitting display panel, comprising the
color filter substrate according to claim 1.

9. (canceled)

10. A method of manufacturing a color filter substrate,
comprising steps of:

forming, on a base substrate, and patterning, red, green

and blue photoresist layers so as to form a color filter
matrix configured that the red, green and blue photo-
resists are respectively and separately formed within
corresponding pixel regions, and are overlapped with
one another to form three-layer stacked structures
within gap regions between adjacent pixel regions; and
sequentially forming patterns of a black matrix and spac-
ers on the stacked structures within the gap regions.

11. The method according to claim 10, further comprising
a step of forming a barrier layer on the color filter matrix
before forming the black matrix, the barrier layer being used
to reduce residues of a material of the black matrix.

12. The method according to claim 11, wherein the barrier
layer is made of inorganic material.

13. The method according to claim 12, wherein the barrier
layer is made of silicon dioxide.

14. The method according to claim 11, wherein the
method further comprises a step of performing ashing treat-
ment on the barrier layer, after forming the barrier layer.

15. The method according to claim 14, wherein the ashing
treatment is performed in an oxygen or fluorine atmosphere
for a treatment time of 10 s~30 s.

16. The method according to claim 10, further comprising
a step of forming, after forming the spacers, an auxiliary
electrode layer on the color filter substrate to cover over the
color filter matrix, the black matrix and the spacers.
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17. The color filter substrate according to claim 3, wherein
the barrier layer is subjected to ashing treatment.

18. The color filter substrate according to claim 2, further
comprising an auxiliary electrode layer covering over the
color filter matrix, the black matrix and the spacers.

19. The color filter substrate according to claim 2, wherein

the black matrix is consisted of a plurality of light

shielding units,

each of the spacers is formed on corresponding one of the

light shielding units, and

a direct projection area of each spacer on the base

substrate is smaller than that of its corresponding light
shielding unit on base substrate.

20. The method according to claim 11, further comprising
a step of forming, after forming the spacers, an auxiliary
electrode layer on the color filter substrate to cover over the
color filter matrix, the black matrix and the spacers.

21. The method according to claim 14, further comprising
a step of forming, after forming the spacers, an auxiliary
electrode layer on the color filter substrate to cover over the
color filter matrix, the black matrix and the spacers.

I I T T
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