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(57) ABSTRACT

The disclosure provides a color film substrate fora WOLED
display, comprising: a first substrate; a plurality of color
photoresist layers are provided on the first substrate, and the
color photoresist layers are set at intervals between each
other; a first pixel definition layer is provided within an
interval; a reflective film layer is provided on the first pixel
definition layer. The disclosure further provided the
WOLED display. the reflective film layer is formed at the
junction of the color film substrate and the driving light-
emitting substrate, so as to prevent an emitting light of each
OLED functional layer from leaking to each adjacent OLED
functional layer, and avoid the phenomenon of the light
leakage and the color mixing between adjacent OLED
functional layers.
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COLOR FILM SUBSTRATE FOR WOLED
DISPLAY AND WOLED DISPLAY

RELATED APPLICATIONS

[0001] The present application is a National Phase of
International Application Number PCT/CN2018/074021,
filed Jan. 24, 2018, and claims the priority of China Appli-
cation No. 201711480150.7, filed Dec. 29, 2017.

FIELD OF THE DISCLOSURE

[0002] The disclosure relates to an organic display tech-
nical field, and specifically to a color film substrate for a
WOLED display and the WOLED display.

BACKGROUND

[0003] In recent years, Organic Light-Emitting Diode
(OLED) displays have become very popular in emerging flat
panel displays both at home and abroad, this is because
OLED displays have characteristics of self-luminous, wide
viewing angle, short reaction time, high luminous efficiency,
wide color gamut, thin thickness, large size and flexible
display and simple manufacturing process and so on, and
have a potential of low cost.

[0004] OLED display in accordance with a color classifi-
cation can be divided into three ways which are RGBOLED,
WOLED+color filter, and BOLED+color change layer;
wherein, a way of a RGBOLED uses an independent lumi-
nescent material to manufacture a RGB three-color organic
light-emitting layer, with a characteristic of a luminous
efficiency, do not need to add a color filter or a film of a color
change layer, however, a RGBOLED three-color process
uses a shadow mask vapor deposition which a high-preci-
sion pixel for a requirement of a process precision is high;
the way of a BOLED+color change layer uses a blue
light-emitting material to manufacture the organic light-
emitting layer, when emitting a light, the film of the color
change layer is set in a middle, and a device of the luminous
efficiency is not as good as a RGBOLED mode, and an
efficiency of a BOLED, life and other issues are also very
detrimental to the development of this technology; the way
of a WOLED use a white light-emitting material to manu-
facture an organic light-emitting layer, and the color filter is
added in the middle, the luminous efficiency is not as good
as the RGBOLED way, but the use of an open mask
evaporation method, which the process is simple. Therefore,
a current mainstream technology is to develop the technol-
ogy of the RGBOLED and the WOLED+color filter.
[0005] In the technology of a WOLED+color filter, the
device of the WOLED (that 1s, white light OLED) is first
prepared, and then three primary colors are acquired through
the color filter, and the three primary colors are combined to
realize a colorization, and a key point of this technology is
to acquire a high efficiency of a white light and a good
choose of the color filter, the color filter will inevitably cause
a light loss, but WOLED does not need a high precision
shadow mask, and then a color filter technology is mature in
an application of a LCD production technology, so the
technology of the WOLED+color filter is large-size full-
color OLED display production which the potential of the
technology is the largest. WOLED device has two structures
which are a top emission device and a bottom emission
device, with a large-size high-resolution OLED display
requirement, the top emission due to a pixel aperture ratio is
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good and beneficial to realizing a high resolution, so a top
emission WOLED device is a development of a mainstream
in a technical direction. However, in a manufacturing a
process of the top emission WOLED device, a distance
between a light-emitting sub-pixel and a light-emitting area
of a cover plate is short, so an adjacent light-emitting
sub-pixel has a problem and a risk of a light leakage and a
color mixing.

SUMMARY

[0006] In order to solve an above problem of the prior art,
a purpose of the present disclosure is to provide a color film
substrate for a WOLED display and the WOLED display
that eliminate problems of a color mixing and a light leakage
between adjacent OLED functional layers in the WOLED
display.

[0007] According to an aspect of the present disclosure,
there is provided the color film substrate for the WOLED
display, comprising: a first substrate; a plurality of color
photoresist layers provided on the first substrate, and an
interval set between the color photoresist layers; a first pixel
definition layer is provided within the interval; and a reflec-
tive film layer is provided on the first pixel definition layer.
[0008] Further, the reflective film layer covers an upper
surface and a side surface of the first pixel definition layer,
the upper surface is a surface of the first pixel definition
layer facing away from the first substrate, and the side
surface is a surface of the first pixel definition layer extend-
ing from the upper surface to the surface of the color
photoresist layer.

[0009] Further, an angle between the upper surface and the
side surface of the first pixel definition layer is 120°~150°.
[0010] Further, the reflective film layer is made of an
aluminum or a silver, and the reflective film has a thickness
of 50~100 nm.

[0011] Further, the plurality of color photoresists com-
prises a plurality of red photoresists, a plurality of green
photoresists and a plurality of blue photoresists.

[0012] According to another aspect of the present disclo-
sure, it further provides the WOLED display device, com-
prising a light-emitting driving substrate and the color film
substrate, and the light-emitting driving substrate compris-
ing: a second substrate; a thin film transistor provided on a
surface of the second substrate facing the reflective film
layer; a planarization layer provided on the thin film tran-
sistor; an anode provided on the planarization layer and
penetrates the planarization layer to connect with the thin
film transistor; a second pixel definition layer provided on
the planarization layer having pixel definition holes to
expose an anode, the pixel definition holes being opposite to
the corresponding color photoresist layers; an OLED func-
tional layer provided on the exposed anode; a cathode
provided on the second pixel definition layer and the OLED
functional layer.

[0013] Further, the thin film transistor comprises: an active
layer provided on the surface of the second substrate facing
the reflective film layer; a first insulating layer provided on
the active layer; a gate provided on the first insulating layer;
a second insulating layer provided on the gate, the active
layer and a substrate; a source electrode and a drain elec-
trode provided on the second insulating layer and respec-
tively penetrate the second insulating layer to connect with
the active layer; wherein the planarization layer provided on
the source electrode, the drain electrode, and the second
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insulation layer, and the anode penetrate the planarization
layer to connect with the drain electrode.

[0014] Further, the OLED functional layer in order from
the anode to the cathode comprises, a hole generation layer,
a hole transport layer, an organic light-emitting layer, an
electron transport layer and an electron injection layer.
[0015] Further, the WOLED display further comprises: an
insulating protective layer provided on the cathode, wherein
the reflective film layer on the upper surface of the first pixel
definition layer of the color film substrate is provided on the
insulating protective layer on the second pixel definition
layer.

[0016] Further, the cathode is transmissive and the anode
is reflective.
[0017] The beneficial effects of the present disclosure are

as follows: in the present disclosure, the reflective film layer
is formed at the junction of the color film substrate and the
driving light-emitting substrate, so as to prevent an emitting
light of each OLED functional layer from leaking to each
adjacent OLED functional layer, and avoid a phenomenon of
a light leakage and a color mixing between adjacent OLED
functional layers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] An above and other aspects, features and advan-
tages of embodiments of the present disclosure will become
more apparent from a following description taken in con-
Jjunction with accompanying figures, in which:

[0019] FIG. 1 is a schematic structural view of a color film
substrate for a WOLED display according to an embodiment
of the present disclosure;

[0020] FIG. 2 is a schematic structural view of a WOLED
display according to an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0021] Hereinafter, embodiments of the present disclosure
will be described in detail with reference to the accompa-
nying figures. However, the disclosure may be embodied in
many different forms and should not be construed as limited
to the specific embodiments set forth herein. Rather, these
embodiments are provided to explain principles of the
disclosure and its practical application to thereby enable
those of ordinary skill in the art to understand various
embodiments of the disclosure and various modifications as
are suited to the particular use contemplated.

[0022] In the figures, a thickness of layers and regions is
exaggerated for clarity. A same reference numbers indicate
same components throughout the specification and the fig-
ures.

[0023] It will be understood that when an element such as
a layer, a film, a region, or a substrate is referred to as being
“on” another element, it can be directly on the other element
or intervening elements may also be present. Alternatively,
when an element is referred to as being “directly on” another
element, there are no intervening elements present.

[0024] FIG.11is a schematic structural view of a color film
substrate for a WOLED display according to an embodiment
of the present disclosure. In FIG. 1, only three colored
photoresist layers are shown, but the present disclosure is
not limited thereto. It should be understood that in the
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WOLED display, a plurality of color photoresist layers may
be provided according to actual needs.

[0025] See FIG. 1, a color film substrate 100 for the
WOLED display according to an embodiment of the present
disclosure comprises: a first substrate 110, three color pho-
toresist layers 120, a first pixel definition layer 130, and a
reflective film layer 140.

[0026] In this embodiment, the three color photoresist
layers 120 are a red photoresist layer R, a green photoresist
layer G and a blue photoresist layer B, respectively, but the
present disclosure is not limited thereto. For example, the
plurality of color photoresist layers 120 is provided accord-
ing to the actual needs may comprises the plurality of red
photoresist layers R, the plurality of green photoresist layers
G, and the plurality of blue photoresist layers B. That is, a
number of the red photoresist layer R, the green photoresist
layer G and the blue photoresist layer B is also set according
to the actual needs.

[0027] Three color photoresist layers 120 are provided on
the first substrate 110, and an interval set between an
adjacent color photoresist layers 120. The first pixel defini-
tion layer 130 is provided within the interval. The reflective
film layer 140 is provided on the first pixel definition layer
130, and a specific function will be described below.
[0028] Further, the reflective film layer 140 covers an
upper surface and a side surface of the first pixel definition
layer 130. At here. the upper surface of the first pixel
definition layer 130 is a surface of the first pixel definition
layer 130 facing away from the first substrate 110, or the
upper surface of the first pixel definition layer 130 is the
surface of the first pixel definition layer 130 opposite to a
bottom surface of the first pixel definition layer 130 pro-
vided on the first substrate 110; and the side surface is a
surface of the first pixel definition layer 130 penetrating the
upper surface of the first pixel definition layer 130 to the
surface of the color photoresist layer 120, and the specific
fanction will be described below.

[0029] In addition, in this embodiment, preferably, the
reflective film layer 140 is further made of an aluminum or
a silver, but the present disclosure is not limited thereto, and
may be made of other materials with high reflectivity, for
example. And a thickness of the reflective film layer 140 is
50~100 nm, but the present disclosure is not limited thereto.
[0030] Inaddition, an angle between the upper surface and
the side surface of the first pixel definition layer 130 is
120°~150°, that is, the angle between the side surface and
the bottom surface of the first pixel definition layer 130 is
30°~60°.

[0031] Hereinafter, the WOLED display of the color film
substrate 100 described above applied will be described in
detail. FIG. 2 is a schematic structural view of a WOLED
display according to the embodiment of the present disclo-
sure.

[0032] See FIG. 2, the WOLED display according to the
embodiment of the present disclosure comprises the color
film substrate 100 and a light-emitting driving substrate 200,
wherein, the color film substrate 100 and the light-emitting
driving substrate 200 are opposite to the surface, that is, the
surfaces of both film-forming layers are opposite.

[0033] Specifically, the driving light-emitting substrate
200 comprises: a second substrate 210, an active layer 220,
a first insulating layer 230, a gate 240, a second insulating
layer 250, a source electrode 260, a drain electrode 270, a
planarization layer 280, an anode 290, a second pixel
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definition layer 300, an ©LED functional layer 310, a
cathode 320, and an insulating protective layer 330.
[0034] Specifically, the active layer 220 is provided on the
second substrate 210. The active layer 220 may be made of,
for example, a material such as an amorphous silicon, a
low-temperature polysilicon, an IGZO, and so on, but the
present disclosure is not limited thereto. The first insulating
layer 230 is provided on the active layer 220. The gate 240
is provided on the first insulating layer 230. The second
insulating layer 250 is provided on the gate 240, the active
layer 220 and the substrate 100. The source electrode 260
and the drain electrode 270 are provided on the second
insulating layer 250 and respectively penetrates the second
insulating layer 250 to connect with the active layer 220.
[0035] At here, a thin film transistor according to the
embodiment of the present disclosure is constituted by the
active layer 220, the first insulating layer 230, the gate
electrode 240, the second insulating layer 250, the source
electrode 260, and the drain electrode 270, and a structure of
the thin film transistor is only one embodiment of the present
disclosure, the structure of the thin film transistor of the
present disclosure is not limited thereto. In addition, in this
embodiment, three thin film transistors are shown, but the
present disclosure is not limited thereto.

[0036] The planarization layer 280 is provided on the
second insulating 250, the source electrode 260 and the drain
electrode 270. The anode 290 is provided on the planariza-
tion layer 280 and penetrates the planarization layer 280 to
connect with the drain electrode 270. In this embodiment,
the anode 290 has high reflectivity.

[0037] The second pixel definition layer 300 is provided
on the anode 290 and the planarization layer 280. The
second pixel definition layer 300 has a pixel definition hole
300A with an exposed anode 290 therein,

[0038] The OLED functional layer 310 is provided on the
exposed anode 290. In addition, the OLED functional layer
310 emits a white light. As the embodiment of the present
disclosure, the OLED functional layer 310 in order from the
anode to the cathode comprises, a hole generation layer, a
hole transport layer, an organic light-emitting layer, an
electron transport layer and an electron injection layer; but,
the structure of the OLED functional layer 310 of the present
disclosure is not limited thereto. In this embodiment, three
OLED functional layers 310 are shown, and one OLED
functional layer 310 corresponds to one color photoresist
120. In addition, one OLED functional layer 310, one color
photoresist 120 and a circuit device such as the thin film
transistor that drives the OLED functional layer 310 to emit
the light may be referred to as one sub-pixel. It should be
noted that although one thin film transistor corresponding to
one OLED functional layer 310 is shown in FIG. 2, but the
present disclosure is not limited thereto, for example, two,
three, or more thin film transistors for driving the OLED
functional layer 310 need to be specifically considered about
a driving circuit architecture.

[0039] The cathode 320 is provided on the second pixel
definition layer 300 and the OLED functional layer 310. In
this embodiment, the cathode 320 has high light transmit-
tance, but the present disclosure is not limited thereto. The
insulating protective layer 330 is provided on the cathode
320.

[0040] After the color film substrate 100 and the light-
emitting driving substrate 200 are provided on an opposite
side, the insulating protective layer 330 is located between
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the cathode 310 and the reflective film layer 140 to separate
the cathode 310 and the reflective film layer 140.

[0041] In this way, the light emitted by one OLED func-
tional layer 310 is reflected by the reflective film layer 140
and can not reach the adjacent OLED functional layer 310,
thereby avoiding the phenomenon of a light leakage and a
color mixing by the adjacent OLED functional layer 310.
Further, the reflective film layer 140 can also reflect light
emitting by the OLED functional layer 310 without being
used for a light-emitting display so that it can be re-reflected
by the anode 290 as a display light, so as to improve a light
utilization efficiency.

[0042] In summary, according to the embodiments of the
present disclosure, the reflective film layer is formed at the
junction of the color film substrate and the driving light-
emitting substrate, so as to prevent an emitting light of each
OLED functional layer from leaking to each adjacent OLED
functional layer, and avoid the phenomenon of the light
leakage and the color mixing between adjacent OLED
functional layers,

[0043] Although the disclosure has been shown and
described with reference to specific embodiments, those
skilled in the art will understand that: various changes in
form and detail may be made therein without departing from
the spirit and scope of the disclosure as defined by the
appended claims and their equivalents.

What is claimed is:

1. A color film substrate for a WOLED display, compris-
ing:

a first substrate;

a plurality of color photoresist layers provided on the first
substrate, and an interval set between the color photo-
resist layers;

a first pixel definition layer provided within the interval;
and

a reflective film layer provided on the first pixel definition
layer.

2. The color film substrate according to claim 1, wherein
the reflective film layer covers an upper surface and a side
surface of the first pixel definition layer, the upper surface is
a surface of the first pixel definition layer facing away from
the first substrate, and the side surface is a surface of the first
pixel definition layer extending from the upper surface to the
color photoresist layer.

3. The color film substrate according to claim 2, wherein
an angle between the upper surface and the side surface of
the first pixel definition layer is 120°~150°.

4. The color film substrate according to claim 1, wherein
the reflective film layer is made of aluminum or silver, and
the reflective film has a thickness of 50~100 nm.

5. The color film substrate according to claim 2, wherein
the reflective film layer is made of an aluminum or a silver,
and the reflective film has a thickness of 50~100 nm.

6. The color film substrate according to claim 1, wherein
the plurality of color photoresists comprise a plurality of red
photoresists, a plurality of green photoresists and a plurality
of blue photoresists.

7. AWOLED display device, comprising a light-emitting
driving substrate and a color film substrate according to
claim 1, wherein the light-emitting driving substrate com-
prises;

a second substrate;

a thin film transistor provided on a surface of the second

substrate facing a reflective film layer;
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a planarization layer provided on the thin film transistor;

an anode provided on the planarization layer and pen-
etrating the planarization layer to connect with the thin
film transistor;

a second pixel definition layer provided on the planariza-
tion layer having pixel definition holes to expose an
anode, the pixel definition holes being opposite to the
corresponding color photoresist layers;

an OLED functional layer provided on the exposed anode;

a cathode provided on the second pixel definition layer
and the OLED functional layer.

8. The WOLED display device according to claim 7,

wherein the thin film transistor comprises:

an active layer provided on the surface of the second
substrate facing the reflective film layer;

a first insulating layer provided on the active layer;

a gate provided on the first insulating layer;

a second insulating layer provided on the gate, the active
layer and the second substrate;

a source electrode and a drain electrode provided on the
second insulating layer and respectively penetrating the
second insulating layer to connect with the active layer;

wherein the planarization layer is provided on the source
electrode, the drain electrode, and the second insulation
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layer, and the anode penetrated the planarization layer
to connect with the drain electrode.

9. The WOLED display device according to claim 7,
wherein the OLED functional layer in order from the anode
to the cathode comprises a hole generation layer, a hole
transport layer, an organic light-emitting layer, an electron
transport layer and an electron injection layer.

10. The WOLED display device according to claim 7,
wherein the WOLED display further comprises an insulating
protective layer provided on the cathode.

11. The WOLED display device according to claim 7,
wherein the cathode is transmissive and the anode is reflec-
tive.

12. The WOLED display device according to claim 9,
wherein the cathode is transmissive and the anode is reflec-
tive.

13. The WOLED display device according to claim 7,
wherein the reflective film layer covers an upper surface and
a side surface of the first pixel definition layer, the upper
surface is a surface of the first pixel definition layer facing
away from the first substrate, and the side surface is a surface
of the first pixel definition layer extending from the upper
surface to the color photoresist layer.
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