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(54) Array substrate and fabrication method thereof, display device

(57) Embodiments of the invention disclose an array
substrate and a fabrication method thereof, and a display
device. The array substrate comprises a plurality of pixel
units disposed on a base substrate. Each pixel unit com-
prises a thin-film transistor region and a display region
(A) other than the thin-film transistor region. A thin-film
transistor structure is formed in the thin-film transistor
region, and an organic light-emitting diode driven by the
thin-film transistor structure is disposed in the display re-
gion. The organic light-emitting diode comprises a trans-
parent first electrode (11), a light-emitting layer (13), and

a second electrode (14) for reflecting light that are se-
quentially formed in a direction away from the base sub-
strate. A transflective layer (8) is formed in the display
region. A color filter film (9) is formed in the display region
and is disposed between the second electrode (14) of
the organic light-emitting diode and the transflective layer
(8). The second electrode of the organic light-emitting
diode and the transflective layer form a microcavity struc-
ture. The color filter films in the pixel units of different
colors have different thicknesses.
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Description

TECHNICAL FIELD

[0001] Embodiments of the invention relate to an array
substrate and a fabrication method thereof, and a display
device.

BACKGROUND

[0002] Organic Light-Emitting Diode (OLED) has the
advantages of simple process, low cost, capable of ad-
justing color of the emitted light in the visible region, easy
for mass production, good flexibility and the like, and thus
an OLED display device using the OLED is regarded as
one of the most promising display technologies in the
future. White OLED (WOLED) has a power efficiency
over 60 lm/W and a lifetime of 20,000 hours or more,
which greatly promotes the development of the WOLED
display device.
[0003] FIG. 1(a) is a schematic diagram illustrating a
conventional WOLED without a microcavity structure. As
illustrated in FIG. 1(a), the WOLED adopts an organic
light-emitting layer 102 formed by light-emitting materials
of three primary colors of red, green and blue, so that the
organic light-emitting layer 102 emits white light. The or-
ganic light-emitting layer 102 is disposed between a cath-
ode 101 and an anode 103, and the white light emitted
from the light-emitting layer 102 exits on the anode side
after reflected by the cathode 101.
[0004] In order to improve light extraction efficiency of
the WOLED and increase brightness of the WOLED dis-
play device, a transflective layer 103’ is provided on the
anode side, so as to form a microcavity structure between
the cathode 101 and the transflective layer 103’, as
shown in FIG. 1(b). The microcavity structure is a struc-
ture with a thickness of micrometers formed between the
reflecting layer and the transflective layer. The microcav-
ity structure enhances the intensity of light based on the
following principle. Light from the light-emitting layer is
repeatedly reflected between the reflecting layer and the
transflective layer, light with particular wavelength
among the light ultimately emitted from the transflective
layer will be enhanced due to the resonance effect, and
the wavelength of the enhanced light is relevant to the
thickness of the microcavity. In the WOLED display de-
vice, different pixel units are used to emit light of different
colors, thus the microcavities in different pixel units
should have different thicknesses so that light of different
wavelengths can be enhanced in the different pixel units.
[0005] FIG. 2 is a structural schematic diagram illus-
trating an array substrate of the conventional WOLED
display device with the microcavity structure, and FIG. 3
is a structural schematic diagram illustrating another ar-
ray substrate of the conventional WOLED display device
with the microcavity structure. As shown in FIGS. 2 and
3, a color filter film is disposed outside the microcavity
structure, color filter films of different colors belong to

different pixel units, and microcavity structures corre-
sponding to the color filter films of different colors have
different thicknesses.
[0006] FIG. 4 is a schematic diagram illustrating a com-
parison between a brightness of a WOLED with the mi-
crocavity structure and a brightness of a WOLED without
the microcavity structure, wherein the dotted line corre-
sponds to the brightness of the WOLED without the mi-
crocavity structure, and the solid line corresponds to the
brightness of the WOLED with the microcavity structure.
As illustrated in FIG. 4, by using the microcavity structure,
the brightness of the blue light is increased by about 1.6
times, the brightness of the green light is increased by
2.5 times, and the brightness of the red light is increased
by about 2.2 times.
[0007] Although the conventional microcavity structure
enhances the intensity of the light, it can be seen from
FIGS. 2 and 3 that the conventional microcavity struc-
tures have relatively complex hierarchy structures, it is
required that the microcavity structures in the regions
corresponding to the color filter films of different colors
to have different thicknesses, and thus the fabrication
process is relatively complex.

SUMMARY

[0008] According to one aspect of the invention, there
is provided an array substrate. The array substrate com-
prises a plurality of pixel units disposed on a base sub-
strate. Each pixel unit comprises a thin-film transistor re-
gion and a display region other than the thin-film transis-
tor region. A thin-film transistor structure is formed in the
thin-film transistor region, and an organic light-emitting
diode driven by the thin-film transistor structure is dis-
posed in the display region. The organic light-emitting
diode comprises a transparent first electrode, a light-
emitting layer, and a second electrode for reflecting light
that are sequentially formed in a direction away from the
base substrate. A transflective layer is formed in the dis-
play region. A color filter film is formed in the display
region and is disposed between the second electrode of
the organic light-emitting diode and the transflective lay-
er. The second electrode of the organic light-emitting di-
ode and the transflective layer form a microcavity struc-
ture. The color filter films in the pixel units of different
colors have different thicknesses.
[0009] For example, the thin-film transistor structure
comprises: a first gate electrode and a second gate elec-
trode formed on the base substrate; a gate insulating
layer formed on the first gate electrode and the second
gate electrode; a first active layer and a second active
layer formed on the gate insulating layer; an insulating
layer formed on the first active layer and the second ac-
tive layer; a first source electrode and a first drain elec-
trode formed on the insulating layer and corresponding
to the first active layer, and a second source electrode
and a second drain electrode formed on the insulating
layer and corresponding to the second active layer. The

1 2 



EP 2 744 007 A1

3

5

10

15

20

25

30

35

40

45

50

55

first gate electrode, the gate insulating layer, the first ac-
tive layer, the insulating layer, the first source electrode
and the first drain electrode form a switching thin-film
transistor. The second gate electrode, the gate insulating
layer, the second active layer, the insulating layer, the
second source electrode and the second drain electrode
form a driving thin-film transistor. The first drain electrode
is connected to the second gate electrode, and the sec-
ond drain electrode of the driving thin-film transistor is
connected to the first electrode of the organic light-emit-
ting diode.
[0010] For example, a passivation layer is formed on
the thin-film transistor structure, and the passivation layer
is further formed in the display region, the organic light-
emitting diode is formed above the passivation layer, and
the first electrode is connected to the second drain elec-
trode through a via hole of the passivation layer.
[0011] For example, the insulating layer is further
formed in the display region, and the transflective layer
is formed between the insulating layer and the passiva-
tion layer.
[0012] For example, the color filter film is formed on
the passivation layer and the first electrode of the organic
light-emitting diode is disposed on the color filter film.
[0013] For example, a resin layer is further formed on
the color filter film, the first electrode of the organic light-
emitting diode is disposed on the resin layer, and the first
electrode is connected to the second drain electrode
through a via hole extending through the resin layer and
the passivation layer.
[0014] For example, a portion of the transflective layer
is formed below the first source electrode, the first drain
electrode, the second source electrode and the second
drain electrode of the thin-film transistor structure, and a
pattern of the portion of the transflective layer is same
as patterns of the first source electrode, the first drain
electrode, the second source electrode and the second
drain electrode.
[0015] For example, the pixel unit further comprises a
pixel define layer disposed on the first electrode.
[0016] For example, the transflective layer is formed
of any one of silver, aluminum, molybdenum, copper, ti-
tanium and chromium, or an alloy of two or more of the
foregoing metals, and the transflective layer has a trans-
mittance of 50%∼95%.
[0017] For example, the transflective layer has a thick-
ness of 10Å~200Å.
[0018] For example, the color filter film has a thickness
of 1000Å~40000Å.
[0019] For example, the color filter films in the pixel
units of different colors are red, green and blue; or red,
green, blue and yellow; or red, green, blue and white.
[0020] For example, the first electrode is an anode,
and the second electrode is a cathode.
[0021] For example, the first electrode is a cathode,
and the second electrode is an anode.
[0022] For example, the second electrode is made of
a reflective material, or the second electrode is coated

with a reflecting layer.
[0023] According to another aspect of the invention,
there is provided a display device. The display device
comprises the array substrate as described above.
[0024] According to yet another aspect of the invention,
there is provided an array substrate fabrication method.
The array substrate comprises a plurality of pixel units
disposed on a base substrate, and each pixel unit com-
prises a thin-film transistor region and a display region
other than the thin-film transistor region. The method
comprises: forming a thin-film transistor structure, a
transflective layer and a passivation layer on the base
substrate; forming a color filter film in the display region
of each pixel unit, so that the color filter films in the pixel
units of different colors have different thicknesses; and
forming an organic light-emitting diode in the display re-
gion of each pixel unit so that the color filter film is dis-
posed between the organic light-emitting diode and the
transflective layer.
[0025] For example, forming the thin-film transistor
structure, the transflective layer and the passivation layer
on the base substrate comprises: forming gate elec-
trodes, a gate insulating layer, active layers, an insulating
layer and a via hole of the insulating layer on the base
substrate; forming a transflective film and a source-drain
metal film, and forming a transflective layer and source
and drain electrodes of thin-film transistor structure by a
patterning process; and forming a passivation layer.
[0026] For example, forming the color filter film in the
display region of each pixel unit comprises: forming the
color filter films in the pixel units of different colors by
multiple patterning processes and each patterning proc-
ess forms the color filter film in the pixel unit of one color,
so that the color filter films in the pixel units of different
colors have different thicknesses.
[0027] For example, forming the organic light-emitting
diode in the display region of each pixel unit comprises:
forming a via hole of the passivation layer by a patterning
process; forming a transparent conductive film and form-
ing a first electrode of the organic light-emitting diode by
a patterning process on the transparent conductive film,
so that the first electrode is connected to the thin-film
transistor structure through the via hole; forming an in-
sulating film and forming a pixel define layer by a pat-
terning process on the insulating film, so that the organic
light-emitting diode to be formed is defined in the display
region; forming an organic light-emitting layer and form-
ing a second electrode for reflecting light, so that the or-
ganic light-emitting diode is formed.
[0028] For example, after forming the color filter film
and before forming the organic light-emitting diode, the
method further comprises forming a resin layer.
[0029] For example, forming the organic light-emitting
diode in the display region of each pixel unit comprises:
forming a via hole extending through the passivation lay-
er and the resin layer by a patterning process; forming a
transparent conductive film and forming a first electrode
of the organic light-emitting diode by a patterning process
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on the transparent conductive film, so that the first elec-
trode is connected to the thin-film transistor structure
through the via hole; forming an insulating film and form-
ing a pixel define layer by a patterning process on the
insulating film, so that the organic light-emitting diode to
be formed is defined in the display region; forming an
organic light-emitting layer and forming a second elec-
trode for reflecting light, so that the organic light-emitting
diode is formed.
[0030] For example, the transflective layer is formed
of any one of silver, aluminum, molybdenum, copper, ti-
tanium and chromium, or an alloy of two or more of the
foregoing metals, and the transflective layer has a trans-
mittance of 5%~95%.
[0031] For example, the transflective layer has a thick-
ness of 10Å~200Å.
[0032] For example, the color filter film has a thickness
of 1000Å~40000Å.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] In order to clearly illustrate the technical solution
of the embodiments of the invention, the drawings of the
embodiments will be briefly described in the following; it
is obvious that the described drawings are only related
to some embodiments of the invention and thus are not
limitative of the invention.

FIG. 1(a) is a schematic diagram illustrating a con-
ventional WOLED without a microcavity structure;
FIG. 1(b) is a schematic diagram illustrating a con-
ventional WOLED with a microcavity structure;
FIG. 2 is a structural schematic diagram illustrating
an array substrate of a conventional WOLED display
device with a microcavity structure;
FIG. 3 is a structural schematic diagram illustrating
another array substrate of a conventional WOLED
display device with a microcavity structure;
FIG. 4 is a schematic diagram illustrating a compar-
ison between a brightness of a WOLED with a mi-
crocavity structure and a brightness of a WOLED
without a microcavity structure;
FIG. 5 is a structural schematic diagram illustrating
an array substrate according to an embodiment of
the invention;
FIG. 6 is a schematic diagram illustrating forming a
thin-film transistor structure and a transflective layer
on a substrate in an array substrate fabrication meth-
od according to an embodiment of the invention;
FIG. 7 is a schematic diagram illustrating forming a
passivation layer in the array substrate fabrication
method according to the embodiment of the inven-
tion;
FIG. 8 is a schematic diagram illustrating forming a
color filter film in the array substrate fabrication meth-
od according to the embodiment of the invention;
FIG. 9 is a schematic diagram illustrating forming a
resin layer in the array substrate fabrication method

according to the embodiment of the invention;
FIG. 10 is a schematic diagram illustrating forming
an anode in the array substrate fabrication method
according to the embodiment of the invention; and
FIG. 11 is a schematic diagram illustrating forming
a pixel define layer in the array substrate fabrication
method according to the embodiment of the inven-
tion.

DETAILED DESCRIPTION

[0034] In order to make objects, technical details and
advantages of the embodiments of the invention appar-
ent, 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 invention. It is obvious that the described embod-
iments are just a part but not all of the embodiments of
the invention. Based on the described embodiments
herein, those skilled in the art can obtain other embodi-
ment(s), without any inventive work, which should be
within the scope of the invention.
[0035] An array substrate according to an embodiment
of the invention comprises: a plurality of gate lines, a
plurality of data lines and a plurality of pixel units formed
by the plurality of gate lines and the plurality of data lines
intersecting with each other on a base substrate 1. FIG.
5 is a structural schematic diagram illustrating the array
substrate according to the embodiment of the invention,
in which only one pixel unit is shown as an example. As
illustrated in FIG. 5, each pixel unit comprises: a thin-film
transistor region and a display region A other than the
thin-film transistor region. A thin-film transistor structure
is formed in the thin-film transistor region, and an organic
light-emitting diode driven by the thin-film transistor struc-
ture is formed in the display region A. Each pixel unit
further comprises a color filter film 9 disposed in the dis-
play region A of the pixel unit. The organic light-emitting
diode comprises a transparent first electrode 11, a light-
emitting layer 13, and a second electrode 14 for reflecting
light that are sequentially formed in a direction away from
the base substrate 1.
[0036] In order to achieve a microcavity structure, the
pixel unit of the array substrate further comprises a trans-
flective layer 8. The transflective layer 8 is disposed in
the display region A of the pixel unit. The color filter film
9 is disposed between the second electrode 14 of the
organic light-emitting diode and the transflective layer 8.
The color filter films 9 in the pixel units of different colors
have different thicknesses. A portion of the transflective
layer 8 may be disposed in a source-drain electrodes
region of the thin-film transistor structure (in the case that
the portion of the transflective layer 8 is disposed in the
sour-drain region, the transflective layer 8 may be formed
by a same patterning process as the source and drain
electrodes). The second electrode 14 of the organic light-
emitting diode and the transflective layer 8 form a micro-
cavity structure. The color filter film 9 is disposed inside
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the microcavity structure, and specifically, it is disposed
between the second electrode 14 of the organic light-
emitting diode and the transflective layer 8. Since the
color filter films 9 in the pixel units of different colors have
different thicknesses, the thicknesses of the microcavity
structures in the pixel units of different colors can be ad-
justed by controlling the thicknesses of the color filter
films 9 in the pixel units of different colors. Because the
color filter films in the pixel units of different colors are
formed in different steps, their thickness can easily be
controlled respectively. Accordingly, it is unnecessary to
respectively produce additional layers for pixel units of
different colors so that the pixel units of different colors
have the microcavity structures of different thicknesses.
As a result, the fabrication process of the array substrate
according to the embodiment of the invention can be sim-
plified and the cost can be reduced.
[0037] As shown in FIG. 5, the thin-film transistor struc-
ture in the thin-film transistor region comprises: a first
gate electrode 2 and a second gate electrode 2’ formed
on the base substrate 1; a gate insulating layer 3 formed
on the first gate electrode 2 and the second gate elec-
trode 2’; a first active layer 4 and a second active layer
4’ formed on the gate insulating layer 3; an insulating
layer 5 formed on the first active layer 4 and the second
active layer 4’; a first source-drain electrodes layer 6 (in-
cluding a first source electrode and a first drain electrode)
and a second source-drain electrodes layer 6’ (including
a second source electrode and a second drain electrode)
formed on the insulating layer 5. The first gate electrode
2, the gate insulating layer 3, the first active layer 4, the
insulating layer 5 and the first source-drain electrodes
layer 6 form a switching thin-film transistor. The second
gate electrode 2’, the gate insulating layer 3, the second
active layer 4’, the insulating layer 5 and the second
source-drain electrodes layer 6’ form a driving thin-film
transistor. The first drain electrode is connected with the
second gate electrode, and the second drain electrode
of the driving thin-film transistor is connected with the
first electrode of the organic light light-emitting diode.
[0038] A passivation layer 7 is formed on the thin-film
transistor structure, and specifically, the passivation lay-
er 7 is formed on the first source-drain electrodes layer
6 and the second source-drain electrodes layer 6’. De-
pending on the fabrication processes, the portion of the
transflective layer may be under the first source-drain
electrodes layer 6 and the second source-drain elec-
trodes layer 6’, and a pattern of the portion of the trans-
flective layer is same as patterns of the first source-drain
electrodes layer 6 and the second source-drain elec-
trodes layer 6’. When the portion of the transflective layer
is disposed under the first source-drain electrodes layer
6 and the second source-drain electrodes layer 6’, the
transflective layer is required to be made of conductive
material.
[0039] In addition, the insulating layer 5 and the pas-
sivation layer 7 in the thin-film transistor region are further
formed in the display region A. The organic light-emitting

diode is formed above the passivation layer 7, and the
first electrode 11 is connected to the second drain elec-
trode through a via hole of the passivation layer 7.
[0040] The transflective layer 8 is formed between the
insulating layer 5 and the passivation layer 7, the color
filter film 9 is formed on the passivation layer 7, and the
first electrode 11 of the organic light-emitting diode is
formed on the color filter film 9. The organic light-emitting
diode is disposed above the transflective layer 8 and the
color filter film 9, and is defined in the display region A
by a pixel define layer (PDL) 12. In addition, the first elec-
trode 11 is an anode, the second electrode 14 is a cath-
ode (alternatively, the first electrode 11 is the cathode,
and the second electrode 14 is the anode), and the first
electrode 11 is connected to the second drain electrode
through the via hole of the passivation layer 7. The sec-
ond electrode 14 may be a reflecting electrode made of
a reflective material, or the second electrode 14 is coated
with a reflecting layer to form the reflecting electrode.
[0041] As for the switching thin-film transistor, the gate
electrode (the first gate electrode 2) thereof is connected
to the gate line, the source electrode (the first source
electrode) thereof is connected to the data line, and the
drain electrode (the first drain electrode) thereof is con-
nected to the gate electrode (the second gate electrode
2’) of the driving thin-film transistor. As for the driving
thin-film transistor, the source electrode (the second
source electrode) thereof is connected to a power supply
voltage, and the drain electrode (the second drain elec-
trode) thereof is connected to the first electrode 11 of the
organic light-emitting diode. The white light from the or-
ganic light-emitting layer 13 exits from the base substrate
1 after transmitting through the first electrode 11 and the
respective layers under the first electrode 11, as shown
in FIG. 5. When the white light from the organic light-
emitting layer 13 irradiates on the transflective layer 8, a
portion of the white light transmits and the other portion
of the white light is reflected. Such reflected light is further
reflected by the second electrode 14. In the process that
the reflected light is repeatedly reflected between the
transflective layer 8 and the second electrode 14, the
light having a wavelength corresponding to the color of
the pixel unit among the light ultimately emitted from the
transflective layer 8 will be enhanced due to the reso-
nance effect, so that the brightness of the resultant OLED
display device is increased.
[0042] In order to increase the thickness of the micro-
cavity structure and to further increase the brightness, a
resin layer 10 is further formed between the color filter
film 9 and the first electrode 11. In this case, the first
electrode 11 is connected to the second drain electrode
through a via hole that extending through the passivation
layer 7 and the resin layer 10.
[0043] For example, the transflective layer 8 is formed
of any one of silver, aluminum, molybdenum, copper, ti-
tanium and chromium, or an alloy of two or more of the
foregoing metals. For example, the transflective layer 8
has a transmittance of 5%~95% and a thickness of
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10Å~200Å. For example, the color filter film 9 has a thick-
ness of 1000Å~40000Å. The color filter films 9 in the pixel
units of different colors may be red, green and blue; or
red, green, blue and yellow; or red, green, blue and white.
[0044] An embodiment of the invention further pro-
vides a method of fabricating an array substrate. The
method may comprise the following steps.
[0045] Step 1: forming a thin-film transistor structure,
a transflective layer 8 and a passivation layer 7 on a base
substrate 1.
[0046] As shown in FIG. 6, gate electrodes (a first gate
electrode 2 and a second gate electrode 2’), a gate in-
sulating layer, active layers (a first active layer 4 and a
second active layer 4’), an insulating layer 5 and a via
hole in the insulating layer 5 are formed on the base sub-
strate.
[0047] Next, a transflective film and a source-drain
metal film are formed, and the transflective layer 8 and
the source-drain electrodes (a first source-drain elec-
trodes layer 6 and a second source-drain electrodes layer
6’) of the thin-film transistor structure are formed by a
single patterning process (the patterning process gener-
ally comprises photoresist coating, exposure, develop-
ment, etching, photoresist stripping and the like). For ex-
ample, the transflective film is formed of any one of silver,
aluminum, molybdenum, copper, titanium and chromi-
um, or an alloy of two or more of the foregoing metals.
For example, the transflective film has a transmittance
of 5%~95% and a thickness of 10Å~200Å. Since the
transflective layer 8, the first source-drain electrodes lay-
er 6 and the second source-drain electrodes layer 6’ are
formed simultaneously by a single patterning process, a
portion of the transflective layer is provided under the
first source-drain electrodes layer 6 and the second
source-drain electrodes layer 6’, and a pattern of the por-
tion of the transflective layer is same as patterns of the
first source-drain electrodes layer 6 and the second
source-drain electrodes layer 6’. The resultant structure
is shown in FIG. 6, in which one pixel unit is illustrated
as an example. As shown in Fig. 6, a region in which the
thin-film transistor structure is provided is a thin-film tran-
sistor region, and a region other than the thin-film tran-
sistor region is a display region A. The thin-film transistor
structure comprises a switching thin-film transistor and
a driving thin-film transistor. The first gate electrode 2,
the gate insulating layer 3, the first active layer 4, the
insulating layer 5 and the first source-drain electrodes
layer 6 (including a first source electrode and first drain
electrode) form the switching thin-film transistor. The sec-
ond gate electrode 2’, the gate insulating layer 3, the
second active layer 4’, the insulating layer 5 and the sec-
ond source-drain electrodes layer 6’ (including a second
source electrode and second drain electrode) form the
driving thin-film transistor.
[0048] Then, the passivation layer 7 is formed. The
substrate after the passivation layer 7 is formed is shown
in FIG. 7.
[0049] Step 2: forming a color filter film 9 in the display

region A of each pixel unit so that the color filter films 9
in the pixel units of different colors have different thick-
nesses. For example, the step is performed as follows.
[0050] The color filter films 9 are formed by multiple
patterning processes and each patterning process forms
the color filter film in the pixel unit of one color, so that
the color filter films in the pixel units of different colors
have different thicknesses. For example, the array sub-
strate has the pixel units of three colors of R, G, and B.
In this case, the color filter films 9 may be formed by three
pattering processes, and the color filter films 9 in the pixel
units of RGB three colors have different thicknesses. For
example, the color filter film 9 in the red pixel unit is formed
by a first patterning process, the color filter film 9 in the
green pixel unit is formed by a second patterning process,
and the color filter film 9 in the blue pixel unit is formed
by a third patterning process, and the color filter film 9 in
the red pixel unit, the color filter film 9 in the green pixel
unit and the color filter film 9 in the blue pixel unit have
thicknesses different from one another. For example, the
color filter film 9 has a thickness of 1000Å~40000Å. The
above-described thickness range of the color filter film is
large and the color filter film is provided inside the micro-
cavity structure, thus the thicknesses of the microcavity
structures in the pixel units of different colors can be ad-
justed by controlling the thicknesses of the color filter
films 9 in the pixel units of different colors so that the
microcavity structures in the pixel units of different colors
can enhance the lights of the pixel units of different colors.
Because the color filter films in the pixel units of different
colors are formed in different steps, their thickness can
easily be controlled respectively. Accordingly, it is unnec-
essary to respectively produce additional layers for pixel
units of different colors so that the pixel units of different
colors have the microcavity structures of different thick-
nesses. As a result, the fabrication process of the array
substrate according to the embodiment of the invention
can be simplified and the cost can be reduced.
[0051] Step 3: forming an organic light-emitting diode
in the display region A of each pixel unit, so that the color
filter film 9 is formed between the organic light-emitting
diode and the transflective layer 8.
[0052] As shown in FIG. 9, a via hole of the passivation
layer 7 is formed by a patterning process. In order to
increase the thickness of the microcavity structure and
to further increase the brightness, a resin layer 10 is fur-
ther formed on the passivation layer 7. In this case, the
via hole extends through the passivation layer 7 and the
resin layer 10.
[0053] As shown in FIG. 10, a transparent conductive
film is formed, and a first electrode 11 of the organic light-
emiting diode is formed by a patterning process on the
transparent conductive film. The first electrode 11 is con-
nected to the thin-film transistor structure through the via
hole, and specifically, the first electrode 11 is connected
to the drain electrode of the driving thin-film transistor
through the via hole.
[0054] As shown in FIG. 11, an insulating film is formed
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and a pixel define layer 12 is formed by a patterning proc-
ess on the insulating film, so that the organic light-emitting
diode to be formed is defined in the display region A;
[0055] An organic light-emitting layer 13 and a second
electrode 14 are formed so that the organic light-emitting
diode is formed. The resultant array substrate is shown
in FIG. 5. The second electrode 14 is a reflecting elec-
trode, and it may be made of a reflective material. Alter-
natively, a reflecting layer is formed before the formation
of the second electrode 14, and the second electrode 14
is then formed on the reflecting layer. Alternatively, the
second electrode 14 is first formed and then a reflecting
layer is formed on the second electrode 14.
[0056] An embodiment of the invention further pro-
vides a display device, and the display device comprises
the above array substrate. The display device may be
any product or component having a display function such
as an e-paper, an OLED panel, an OLED display, an
OLED television, a digital photo frame, a mobile phone,
a pad and the like.
[0057] The foregoing embodiments merely are exem-
plary embodiments of the invention, and not intended to
define the scope of the invention, and the scope of the
invention is determined by the appended claims.

Claims

1. An array substrate, comprising a plurality of pixel
units disposed on a base substrate, wherein,
each pixel unit comprises a thin-film transistor region
and a display region other than the thin-film transistor
region;
a thin-film transistor structure is formed in the thin-
film transistor region, and an organic light-emitting
diode driven by the thin-film transistor structure is
disposed in the display region;
the organic light-emitting diode comprises a trans-
parent first electrode, a light-emitting layer, and a
second electrode for reflecting light that are sequen-
tially formed in a direction away from the base sub-
strate;
a transflective layer is formed in the display region;
a color filter film is formed in the display region and
is disposed between the second electrode of the or-
ganic light-emitting diode and the transflective layer;
the second electrode of the organic light-emitting di-
ode and the transflective layer form a microcavity
structure; and
the color filter films in the pixel units of different colors
have different thicknesses.

2. The array substrate according to claim 1, wherein
the thin-film transistor structure comprises: a first
gate electrode and a second gate electrode formed
on the base substrate; a gate insulating layer formed
on the first gate electrode and the second gate elec-
trode; a first active layer and a second active layer

formed on the gate insulating layer; an insulating lay-
er formed on the first active layer and the second
active layer; a first source electrode and a first drain
electrode formed on the insulating layer and corre-
sponding to the first active layer, and a second
source electrode and a second drain electrode
formed on the insulating layer and corresponding to
the second active layer;
the first gate electrode, the gate insulating layer, the
first active layer, the insulating layer, the first source
electrode and the first drain electrode form a switch-
ing thin-film transistor;
the second gate electrode, the gate insulating layer,
the second active layer, the insulating layer, the sec-
ond source electrode and the second drain electrode
form a driving thin-film transistor;
the first drain electrode is connected to the second
gate electrode, and the second drain electrode of
the driving thin-film transistor is connected to the first
electrode of the organic light-emitting diode.

3. The array substrate according to claim 2, wherein a
passivation layer is formed on the thin-film transistor
structure, and the passivation layer is further formed
in the display region, the organic light-emitting diode
is formed above the passivation layer, and the first
electrode is connected to the second drain electrode
through a via hole of the passivation layer.

4. The array substrate according to claim 3, wherein
the insulating layer is further formed in the display
region, and the transflective layer is formed between
the insulating layer and the passivation layer.

5. The array substrate according to claim 3, wherein
the color filter film is formed on the passivation layer
and the first electrode of the organic light-emitting
diode is disposed on the color filter film.

6. The array substrate according to claim 5, wherein a
resin layer is further formed on the color filter film,
the first electrode of the organic light-emitting diode
is disposed on the resin layer, and the first electrode
is connected to the second drain electrode through
a via hole extending through the resin layer and the
passivation layer.

7. The array substrate according to claim 2, wherein a
portion of the transflective layer is formed below the
first source electrode, the first drain electrode, the
second source electrode and the second drain elec-
trode of the thin-film transistor structure, and a pat-
tern of the portion of the transflective layer is same
as patterns of the first source electrode, the first drain
electrode, the second source electrode and the sec-
ond drain electrode.

8. The array substrate according to claim 1, wherein
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the pixel unit further comprises a pixel define layer
disposed on the first electrode.

9. The array substrate according to claim 1, wherein
the transflective layer is formed of any one of silver,
aluminum, molybdenum, copper, titanium and chro-
mium, or an alloy of two or more of the foregoing
metals, and the transflective layer has a transmit-
tance of 5%~95% and a thickness of 10Å~200Å.

10. The array substrate according to claim 1, wherein
the color filter film has a thickness of 1000Å~40000Å.

11. The array substrate according to claim 1, wherein
the color filter films in the pixel units of different colors
are red, green and blue; or red, green, blue and yel-
low; or red, green, blue and white.

12. The array substrate according to claim 1, wherein
the first electrode is an anode, and the second elec-
trode is a cathode.

13. The array substrate according to claim 1, wherein
the first electrode is a cathode, and the second elec-
trode is an anode.

14. The array substrate according to claim 1, wherein
the second electrode is made of a reflective material,
or the second electrode is coated with a reflecting
layer.

15. A display device, wherein the display device com-
prises the array substrate according to any one of
claims 1-14.
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摘要(译)

本发明实施例公开了一种阵列基板及其制作方法，显示装置。阵列基板
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在显示区域中。有机发光二极管包括透明的第一电极（11），发光层
（13）和第二电极（14），用于反射在远离基础基板的方向上顺序形成
的光。在显示区域中形成半透射反射层（8）。滤色膜（9）形成在显示
区域中，并设置在有机发光二极管的第二电极（14）和半透半反层（8）
之间。有机发光二极管的第二电极和半透半反层形成微腔结构。不同颜
色的像素单元中的滤色膜具有不同的厚度。
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