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providing a substrate having an anode layer and a hole injection |,
layer

'

providing a first molding substrate and a second molding substrate, wth a first 102
cavity block being formed on the first molding substrate and a second cavity |/
block being formed on the second molding substrate by a micro mechanical

electro system technology

filling the first cavity block with a solution of a hole transport 103
material by soaking technology, solidifying to obtain the hole
transport layer, and filling the second cavity block with a solution /
of an organic light emitting material by soaking technology,

solidifying to obtain the organic light emitting layer

104

transterring the hole transport layer in the first cavity block and the /
organic light emitting layer in the second cavity block to the
substrate sequentially through a transfer carrier

! 105

after the above operations, forming an electron transport layer, an /
electron injection layer and a cathode layer on the substrate
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OLED DISPLAY DEVICE AND
FABRICATION METHOD THEREQOF,
DISPLAY PANEL AND DISPLAY DEVICE

TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate to an
OLED display device and a fabrication method thereof, a
display panel and a display device.

BACKGROUND

[0002] Organic light emitting diode (OLED) display
device is an apparatus which drives an organic semiconduc-
tor thin film to emit light by electric current, and the
apparatus has a laminated structure composed of an anode,
a hole injection layer, a hole transport layer, a light emitting
layer, an electron transport layer, and a cathode. Under the
action of the external electric field, electrons and holes are
injected into the organic light emitting layer, and then are
compounded in the light emitting layer to form excitons, the
excitons are radiative decayed to emit light. OLED display
is regarded as a promising generation of display technology
for its characteristics of high contrast, high brightness,
self-luminescence, wide color gamut and portable,.

[0003] Active matrix organic light emitting diode (AMO-
LED) display device is a kind of OLED display device. The
R/G/B type AMOLED display device is a pixel unit com-
prising an R/G/B sub-pixel. The R/G/B sub-pixel of the
AMOLED display device can be formed using the fine metal
shadow mask (FMM) technology. However, currently it is
impossible to form a finer FMM, therefore correspondingly
the fine degree of the AMOLED display device prepared by
the FMM technology is low, which leads to the resolution of
the display panel of the AMOLED display device prepared
by the FMM technology is low. Although the fine degree of
the AMOLED display device can be improved by the design
of white OLED cooperating with color filter, the color filter
will reduce the light transmittance, so the luminance of the
AMOLED display device prepared by the method is greatly
reduced.

SUMMARY

[0004] Embodiments of the present disclosure provide a
fabrication method of an organic light emitting diode
(OLED) display device, the OLED display device corre-
sponds to a pixel unit, and the method comprises: providing
a substrate having an anode layer and a hole injection layer;
providing a first molding substrate and a second molding
substrate, with a first cavity block being formed on the first
molding substrate and a second cavity block being formed
on the second molding substrate by a micro mechanical
electro system technology, wherein, the first cavity block is
configured for preparing a hole transport layer correspond-
ing to a sub-pixel of the pixel unit, and the second cavity
block is configured for preparing an organic light emitting
layer corresponding to a sub-pixel of the pixel unit; filling
the first cavity block with a solution of a hole transport
material by soaking technology, solidifying to obtain the
hole transport layer, and filling the second cavity block with
a solution of an organic light emitting material by soaking
technology, solidifying to obtain the organic light emitting
layer; transferring the hole transport layer in the first cavity
block and the organic light emitting layer in the second
cavity block to the substrate sequentially through a transfer
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carrier; after the above operations, forming an electron
transport layer, an electron injection layer and a cathode
layer on the substrate.

[0005] Optional, in the fabrication method, depths of first
cavity blocks respectively corresponding to different sub-
pixels of the pixel unit are the same.

[0006] Optional, in the fabrication method, depths of
second cavity blocks respectively corresponding to different
sub-pixels of the pixel unit are the same.

[0007] Optional, before filling the first cavity block with
the solution of the hole transport material by soaking tech-
nology and filling the second cavity block with the solution
of the organic light emitting material by soaking technology,
the fabrication method further comprises: forming a mold
releasing layer in the first cavity block and the second cavity
block respectively.

[0008] Optional, in the fabrication method, the mold
releasing layers are made of a surfactant.

[0009] Optional, in the fabrication method, transferring
the hole transport layer in the first cavity block and the
organic light emitting layer in the second cavity block to the
substrate sequentially through a transfer carrier comprising:
the first molding substrate and the first transfer carrier are
aligned and attached and released, so that the hole transport
layer is transferred to the first transfer carrier, the first
transfer carrier and the substrate are aligned and attached
and the first transfer carrier is peeled off to attach the hole
transport layer onto the substrate; the second molding sub-
strate and the second transfer carrier are aligned and attached
and released, so that the organic light emitting layer is
transferred to the second transfer carrier, the second transfer
carrier and the substrate are aligned and attached and the
second transfer carrier is peeled off to attach the organic
light emitting layer onto the substrate.

[0010] Optional, in the fabrication method, the ambient
temperature is less than 5° C. when the first transfer carrier
and the second transfer carrier are peeled off.

[0011] Optional, in the fabrication method, before filling
the first cavity block with the solution of the hole transport
material by soaking technology and filling the second cavity
block with the solution of the organic light emitting material
by soaking technology, the fabrication method further com-
prises mixing the solution of the hole transport material and
the solution of the organic light emitting material under
vacuum.

[0012] Optional, in the fabrication method, the first mold-
ing substrate and the second molding substrate are quartz
substrates.

[0013] Embodiment of the present disclosure further pro-
vides an OLED display device and the OLED display device
is prepared by the above-mentioned fabrication method.
[0014] Embodiment of the present disclosure further pro-
vides a display panel, and the display panel comprises the
above-mentioned OLED display device.

[0015] Embodiment of the present disclosure further pro-
vides a display device, and the display device comprises the
above-mentioned display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] In order to clearly illustrate the technical solution
of the embodiments of the disclosure, the drawings of the
embodiments will be briefly described in the following, it is
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obvious that the described drawings are only related to some
embodiments of the disclosure and thus are not limitative of
the disclosure.

[0017] FIG.11is a flow diagram of a fabrication method of
an OLED display device provided by the embodiment of the
present disclosure;

[0018] FIG. 2 is a schematic diagram of a section structure
of a first molding substrate, a first cavity block, a second
molding substrate and a second cavity block provided by the
embodiment of the present disclosure;

[0019] FIG. 3 is a schematic diagram of a section structure
of a first molding substrate, a first cavity block, a second
molding substrate and a second cavity block provided by
another embodiment of the present disclosure;

[0020] FIG. 4 is a schematic diagram of a structure of the
first type of OLED display device provided by the embodi-
ment of the present disclosure;

[0021] FIG. 5is a schematic diagram of a structure of the
second type of OLED display device provided by the
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0022] In order to make objects, technical details and
advantages of the embodiments of the disclosure apparent,
the technical solutions of the embodiment will be described
in a clearly and fully understandable way in connection with
the drawings related to the embodiments of the disclosure.
It is obvious that the described embodiments are just a part
but not all of the embodiments of the disclosure. Based on
the described embodiments herein, those skilled in the art
can obtain other embodiment(s), without any inventive
work, which should be within the scope of the disclosure.

[0023] Refer to FIG. 1, FIG. 2 and FIG. 3, embodiments
of the present disclosure provide a fabrication method of an
OLED display device, the OLED display device corre-
sponds to a pixel unit, and the method comprises the
following steps.

[0024] Step 101, providing a substrate having an anode
layer and a hole injection layer.

[0025] Step 102, providing a first molding substrate 11 and
a second molding substrate 21, forming a first cavity block
12 on the first molding substrate 11 and forming a second
cavity block 22 on the second molding substrate 21 by a
micro mechanical electro system technology, wherein, the
first cavity block 12 is configured for preparing a hole
transport layer corresponding to a sub-pixel of the pixel unit,
and the second cavity block 22 is configured for preparing
an organic light emitting layer corresponding to a sub-pixel
of the pixel unit.

[0026] In the case of OLED display device, a fineness of
the hole transport layer and the organic light emitting layer,
especially a fineness of the organic light emitting layer
determines a fineness of the OLED display device. The first
cavity block and the second cavity block are directed formed
on the molding substrates (for example, the first molding
substrate and the second molding substrate) through a micro
mechanical electro system technology, so the first cavity
block and the second cavity block can achieve a better
fineness. The first cavity block is used for preparing a hole
transport layer corresponding to a sub-pixel of the pixel unit,
and the second cavity block is used for preparing an organic
light emitting layer corresponding to a sub-pixel of the pixel
unit. In the case that the fineness of the first cavity block and
the second cavity block is good, correspondingly, a hole
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transport layer and an organic light emitting layer with better
fineness can be obtained, and an OLED display device with
good fineness can be obtained.

[0027] For example, as shown in F1G. 2, the depths of first
cavity blocks 12 respectively corresponding to different
sub-pixels of the pixel unit are the same.

[0028] Similar, as shown in FIG. 2, the depths of second
cavity blocks 22 respectively corresponding to different
sub-pixels of the pixel unit are the same.

[0029] Step 103, filling the first cavity block 12 with the
solution of the hole transport material 13 by soaking tech-
nology, solidifying to obtain a hole transport layer, and
filling the second cavity block 22 with the solution of the
organic light emitting material 23 by soaking technology,
solidifying to obtain an organic light emitting layer.

[0030] Optional, before the step 103, the method of the
embodiment further comprises: as shown in FI1G. 3, forming
a mold releasing layer 14 in the first cavity block 12 and the
second cavity block 22 respectively. The mold releasing
layers 14 are made of a surfactant. In the present embodi-
ment, mold releasing layers 14 are formed in the first cavity
block 12 and the second cavity block 22 can improve the
efficiency of mold releasing.

[0031] Step 104, transferring the hole transport layer in the
first cavity block 12 and the organic light emitting layer in
the second cavity block 22 to the substrate sequentially
through a transfer carrier.

[0032] For example, the step 104 can be carried out as
follows: the first molding substrate and the first transfer
carrier are aligned and attached and released, so that the hole
transport layer is transferred to the first transfer carrier, the
first transfer carrier and the substrate are aligned and
attached and the first transfer carrier is peeled off to attach
the hole transport layer onto the substrate; the second
molding substrate and the second transfer carrier are aligned
and attached and released, so that the organic light emitting
layer 1s transferred to the second transfer carrier, the second
transfer carrier and the substrate are aligned and attached
and the second transfer carrier is peeled off to attach the
organic light emitting layer onto the substrate.

[0033] Optional, the ambient temperature is less than 5° C.
when the first transfer carrier and the second transfer carrier
are peeled off.

[0034] Step 105, after the above steps, forming an electron
transport layer, an electron injection layer and a cathode
layer on the substrate.

[0035] In the present embodiment, forming a first cavity
block for preparing a hole transport layer of a sub-pixel, and
forming a second cavity block for preparing an organic light
emitting layer of a sub-pixel through a micro mechanical
electro system technology, a hole transport layer and an
organic light emitting layer with a good fineness can be
obtained, and the fineness of the pixel of an OLED display
device is improved. When the OLED display device is
applied to a display panel, the resolution of the display panel
can be improved.

[0036] Optional, before filling the first cavity block with
the solution of the hole transport material by soaking tech-
nology and filling the second cavity block with the solution
of the organic light emitting material by soaking technology,
the method of the embodiment of the present disclosure
further comprises mixing the solution of the hole transport
material and the solution of the organic light emitting
material under vacuum.
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[0037] Optional, the first molding substrate and the second
molding substrate are quartz substrates, glass substrates etc.
[0038] The embodiment of the present disclosure can
include at least one of the following beneficial effects:
forming a first cavity block for preparing a hole transport
layer of a sub-pixel, and forming a second cavity block for
preparing an organic light emitting layer of a sub-pixel
through a micro mechanical electro system technology, a
hole transport layer and an organic light emitting layer with
a good fineness can be obtained, and the fineness of the pixel
of an OLED display device is improved. When the OLED
display device is applied to a display panel, the resolution of
the display panel can be improved.

[0039] Embodiment of the present disclosure further pro-
vides an OLED display device and the OLED display device
is prepared by the above-mentioned fabrication method. The
OLED display device provided by the present disclosure can
include the following components, as shown in FIG. 4: a
substrate 1, an anode layer 2, a hole injection layer 3, a hole
transport layer 4, an organic light emitting layer 6, an
electron transport layer 7, an electron injection layer 8 and
a cathode layer 9.

[0040] As indicated in the fabrication method of the
OLED display device: the depths of first cavity blocks
respectively corresponding to different sub-pixels of the
pixel unit are the same; and the depths of second cavity
blocks respectively corresponding to different sub-pixels of
the pixel unit are the same. However, regardness of the
complexity of fabrication, as shown in FIG. 3, the depth of
each first cavity block 12 corresponding to different sub-
pixels of the pixel unit is not exactly the same, i. e. the
depths of first cavity blocks respectively 12 corresponding to
the sub-pixels of red (R), green (G) and blue (B) are not
exactly the same. Similar, the depths of each second cavity
block 22 corresponding to different sub-pixels of the pixel
unit are not exactly the same, i. e. the depths of each second
cavity block corresponding to the sub-pixels of red (R),
green (G) and blue (B) are not exactly the same. This means:
the hole transport layer and the organic light emitting layer
corresponding to different sub-pixels of the OLED display
device are in different positions, and the thickness can be the
same or be different. A possible structure for the OLED
display device is illustrated as follows.

[0041] Referring to FIG. 4, a schematic diagram of a
structure of the first type of OLED display device is pro-
vided. The OLED display device may include: a substrate 1,
an anode layer 2, a hole injection layer 3, a hole transport
layer 4, an organic light emitting layer 6, an electron
transport layer 7, an electron injection layer 8 and a cathode
layer 9. Wherein, the organic light emitting layer 6 corre-
sponds to sub-pixels in different colors, and the organic light
emitting layer includes a sub organic light emitting layer 61,
a sub organic light emitting layer 62 and a sub organic light
emitting layer 63, for example, corresponding to the sub-
pixels in red (R), green (g) and blue (b). For example, the
thicknesses of the sub organic light emitting layer 61, the sub
organic light emitting layer 62 and the sub organic light
emitting layer 63 corresponding to different positions of
sub-pixels are different. Correspondingly, the thicknesses of
the hole transport layer 4 corresponding to the different
positions 61, 62, 63 of the sub-pixels are different.

[0042] For example, refer to FIG. 5, a schematic diagram
of a structure of the second type of OLED display device is
provided. The OLED display device may include: a sub-
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strate 1, an anode layer 2, a hole injection layer 3, a hole
transport layer 4, an organic light emitting layer 6, an
electron transport layer 7, an electron injection layer 8 and
a cathode layer 9. Wherein, the organic light emitting layer
6 corresponds to sub-pixels in different colors, and the
organic light emitting layer includes a sub organic light
emitting layer 61, a sub organic light emitting layer 62 and
a sub organic light emitting layer 63, for example, corre-
sponding to the sub-pixels in red (R), green (g) and blue (b).
For example, the thicknesses of the sub organic light emit-
ting layer 61, the sub organic light emitting layer 62 and the
sub organic light emitting layer 63 corresponding to differ-
ent positions of sub-pixels are the same. Correspondingly,
the thicknesses of the hole transport layer 4 corresponding to
the different positions of 61, 62, 63 of the sub-pixels are the
same.

[0043] It is required that the cathode layer 9 of the OLED
display device shown in FIG. 4 and FIG. 5 may includes a
package cover plate 10. Besides, the OLED display devicees
shown in FIG. 4 and FIG. § are only for illustrative purposes,
and the embodiment of the disclosure is not limited to this.
[0044] Embodiment of the present disclosure further pro-
vides a display panel, and the display panel comprises the
above-mentioned OLED display device.

[0045] Embodiment of the present disclosure further pro-
vides a display device, and the display device comprises the
above-mentioned display panel.

[0046] The embodiment of the present disclosure can
include at least one of the following beneficial effects:
forming a first cavity block for preparing a hole transport
layer of a sub-pixel, and forming a second cavity block for
preparing an organic light emitting layer of a sub-pixel
through a micro mechanical electro system technology, a
hole transport layer and an organic light emitting layer with
a good fineness can be obtained, and the fineness of the pixel
of an OLED display device is improved. When the OLED
display device is applied to the display panel and the display
device, the resolution of the display panel and the display
device can be improved.

[0047] What are described above is related to the illustra-
tive embodiments of the disclosure only and not limitative to
the scope of the disclosure; the scopes of the disclosure are
defined by the claims.

[0048] The present application claims the priority of the
Chinese Patent Application No.201510355125.0 filed on
Jun. 24, 2015, which is incorporated herein by reference as
part of the disclosure of the present application.

1. A fabrication method of an organic light emitting diode
(OLED) display device, wherein the OLED display device
corresponds to a pixel unit, and the method comprises:

providing a substrate having an anode layer and a hole

injection layer;

providing a first molding substrate and a second molding

substrate, with a first cavity block being formed on the
first molding substrate and a second cavity block being
formed on the second molding substrate by a micro
mechanical electro system technology, wherein the first
cavity block is configured for preparing a hole transport
layer corresponding to a sub-pixel of the pixel unit, and
the second cavity block is configured for preparing an
organic light emitting layer corresponding to a sub-
pixel of the pixel unit;

filling the first cavity block with a solution of a hole

transport material by soaking technology, solidifying to



US 2017/0200890 A1

obtain the hole transport layer, and filling the second
cavity block with a solution of an organic light emitting
material by soaking technology, solidifying to obtain
the organic light emitting layer;

transferring the hole transport layer in the first cavity

block and the organic light emitting layer in the second
cavity block to the substrate sequentially through a
transfer carrier; and

after the above operations, forming an electron transport

layer, an electron injection layer and a cathode layer on
the substrate.

2. The fabrication method according to claim 1, wherein
depths of first cavity blocks respectively corresponding to
different sub-pixels of the pixel unit are the same.

3. The fabrication method according to claim 1, wherein
depths of each second cavity block corresponding to differ-
ent sub-pixels of the pixel unit are the same.

4. The fabrication method according to claim 1, before
filling the first cavity block with a solution of the hole
transport material by soaking technology and filling the
second cavity block with the solution of a organic light
emitting material by soaking technology, further compris-
ing:

forming a mold releasing layer in the first cavity block and

the second cavity block respectively.

5. The fabrication method according to claim 4, wherein
the mold releasing layer is made of a surfactant.

6. The fabrication method according to claim 1, wherein
the first molding substrate and a first transfer carrier are
aligned and attached, and released, so that the hole transport
layer is transferred to the first transfer carrier, the first
transfer carrier and the substrate are aligned and attached,
and the first transfer carrier is peeled off to attach the hole
transport layer onto the substrate;

the second molding substrate and the second transfer

carrier are aligned and attached, and released, so that
the organic light emitting layer is transferred to the
second transfer carrier, the second transfer carrier and
the substrate are aligned and attached, and the second
transfer carrier is peeled off to attach the organic light
emitting layer onto the substrate.

7. The fabrication method according to claim 6, wherein
an ambient temperature is less than 5° C. when the first
transfer carrier and the second transfer carrier are peeled off.

8. The fabrication method according to claim 1, before
filling the first cavity block with the solution of the hole
transport material by soaking technology and filling the
second cavity block with the solution of the organic light
emitting material by soaking technology, further compris-
ing:

mixing the solution of hole transport material and the

solution of organic light emitting material are under
vacuum.

9. The fabrication method according to claim 1, wherein
the first molding substrate and the second molding substrate
are quartz substrates.

10. An OLED display device prepared by the fabrication
method according to claim 1.

11. A display panel, comprising the OLED display device
according to claim 10.

12. A display device, comprising the display panel accord-
ing to claim 11.

Jul. 13,2017

13. The fabrication method according to claim 2, wherein
depths of each second cavity block corresponding to differ-
ent sub-pixels of the pixel unit are the same.

14. The fabrication method according to claim 2, before
filling the first cavity block with a solution of the hole
transport material by soaking technology and filling the
second cavity block with the solution of a organic light
emitting material by soaking technology. further compris-
ing:

forming a mold releasing layer in the first cavity block and

the second cavity block respectively.

15. The fabrication method according to claim 3, before
filling the first cavity block with a solution of the hole
transport material by soaking technology and filling the
second cavity block with the solution of a organic light
emitting material by soaking technology. further compris-
ing:

forming a mold releasing layer in the first cavity block and

the second cavity block respectively.

16. The fabrication method according to claim 2, wherein
the first molding substrate and a first transfer carrier are
aligned and attached, and released, so that the hole transport
layer is transferred to the first transfer carrier, the first
transfer carrier and the substrate are aligned and attached,
and the first transfer carrier is peeled off to attach the hole
transport layer onto the substrate;

the second molding substrate and the second transfer
carrier are aligned and attached, and released, so that
the organic light emitting layer is transferred to the
second transfer carrier, the second transfer carrier and
the substrate are aligned and attached, and the second
transfer carrier is peeled off to attach the organic light
emitting layer onto the substrate.

17. The fabrication method according to claim 3, wherein
the first molding substrate and a first transfer carrier are
aligned and attached, and released, so that the hole transport
layer is transferred to the first transfer carrier, the first
transfer carrier and the substrate are aligned and attached,
and the first transfer carrier is peeled off to attach the hole
transport layer onto the substrate;

the second molding substrate and the second transfer
carrier are aligned and attached, and released, so that
the organic light emitting layer is transferred to the
second transfer carrier, the second transfer carrier and
the substrate are aligned and attached, and the second
transfer carrier is peeled off to attach the organic light
emitting layer onto the substrate.

18. The fabrication method according to claim 2, before
filling the first cavity block with the solution of the hole
transport material by soaking technology and filling the
second cavity block with the solution of the organic light
emitting material by soaking technology. further compris-
ing:

mixing the solution of hole transport material and the

solution of organic light emitting material are under
vacuum.

19. The fabrication method according to claim 3, before
filling the first cavity block with the solution of the hole
transport material by soaking technology and filling the
second cavity block with the solution of the organic light
emitting material by soaking technology. further compris-
ing:
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mixing the solution of hole transport material and the
solution of organic light emitting material are under
vacuum.
20. The fabrication method according to claim 2, wherein
the first molding substrate and the second molding substrate
are quartz substrates.
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