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(57) ABSTRACT

Embodiments of the present invention provide an array sub-
strate, a manufacturing method thereof and a display device.
The array substrate comprises a plurality of pixel units dis-
posed on a substrate, each pixel unit including a thin-film
transistor (TFT) structure and an organic light-emitting diode
(OLED) driven by the TFT structure. The OLED includes a
transparent first electrode, an emission layer and a second
electrode for reflecting light in sequence in a direction away
from the substrate. A color filter disposed between a layer
provided with the OLED and a layer provided with the TFT
structure. A transflective layer disposed between the OLED
and the color filter. The second electrode of the OLED and the
transflective layer constitute a microcavity structure.
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ARRAY SUBSTRATE, MANUFACTURING
METHOD THEREOF AND DISPLAY DEVICE

BACKGROUND

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

[0002] Organic light-emitting diode (OLED) is considered
to be one of the most important display technology in the
future due to the advantages of simple manufacturing pro-
cess, low cost, free adjustment of emitting colors within vis-
ible regions, large scale, flexible bending and the like. More
particularly, the power efficiency of a white OLED
(WOLED) has exceeded 60 Im/W and the service life of the
WOLED has reached 20,000 hours or more, greatly promot-
ing the development of the WOLED.

[0003] As illustrated in FIG. 1(a), in one type of WOLED,
an organic emission layer 102 is doped for three primitive
colors RGB, so that it can emit white light. The organic
emission layer 102 is disposed between a cathode 101 and an
anode 103, and the white light emitted by the emission layer
is reflected by the cathode 101 and emitted from the side of
the anode 103. In order to improve the light transmittance and
increase the brightness of a WOLED display device, a trans-
flective layer 103' is respectively disposed corresponding to
color filters of each color on one side of the anode, so that a
microcavity structure can be formed, as illustrated in FIG.
1(b). The light is enhanced in the microcavity structure due to
resonance effect.

SUMMARY

[0004] One embodiment of the present invention provides
an array substrate comprising a plurality of pixel units dis-
posed on a substrate, wherein each pixel unit comprises: a
thin-film transistor (TFT) structure formed on the substrate;
an orgauic light-emitting diode (OLED) driven by the TFT
structure, the OLED being disposed on a pixel region of the
pixel unit and comprising a transparent first electrode, an
emission layer and a second electrode for reflecting light in
sequence in a direction away from the substrate; a color filter
disposed between a layer provided with the OLED and a layer
provided with the TFT structure and disposed in the pixel
region; and a transflective layer disposed between the first
electrode ofthe OLED and the color filter, wherein the second
electrode of the OLED and the transflective layer constitute a
microcavity structure.

[0005] Another embodiment of the present invention pro-
vides a method for manufacturing an array substrate compris-
ing the following steps of: forming a TFT structure and a
pattern of passivation layer on a substrate so as to define a
plurality of pixel units on a substrate; forming patterns of a
color filter and a transflective layer in a pixel region of the
pixel unit, so that the transflective layer is disposed on the
color filter; and forming an OLED in the pixel region of the
pixel unit, so that the transflective layer and the color filter are
disposed between a layer provided with the OLED and a layer
provided with the TFT structure and disposed in the pixel
region.

[0006] Still another embodiment of the present invention
provides a display device, which comprises the array sub-
strate according to any embodiment of the present invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Inorderto 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.

[0008] FIG. 1(a) is a schematic diagram of a conventional
OLED without a microcavity structure; FIG. 1(5) is a sche-
matic structural view of a conventional microcavity structure;
[0009] FIG. 2 is a schematic structural view of an array
substrate provided by an embodiment of the present inven-
tion,;

[0010] FIG. 3 is a schematic structural view of an array
substrate provided by another embodiment of the present
invention;

[0011] FIG. 4 is a schematic diagram of a substrate
obtained by forming a TFT structure on a substrate in a
method for manufacturing the array substrate in FIG. 2;
[0012] FIG. 5 is a schematic diagram of a substrate
obtained by forming a color filter pattern on the substrate in
FIG. 4,

[0013] FIG. 6 is a schematic structural view of a substrate
obtained by forming a transflective layer pattern on the sub-
strate in FIG. 5;

[0014] FIG. 7 is a schematic structural view of a substrate
obtained by forming a resin layer pattern on the substrate in
FIG. 6;

[0015] FIG. 8 is a schematic structural view of a substrate
obtained by forming an anode on the substrate in FIG. 7; and
[0016] FIG. 9 is a schematic structural view of a substrate
obtained by forming a pixel defining layer pattern on the
substrate in FIG. 8.

DETAILED DESCRIPTION

[0017] In order to make objects, technical details and
advantages of the embodiments of the invention 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 invention. It is
obvious that the described embodiments 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 embodiment(s), without any inventive work,
which should be within the scope of the invention.

[0018] Asillustrated in FIG. 2, the array substrate provided
by the embodiment comprises: a plurality of gate lines and
data lines and pixel units formed by the intersection of the
gate lines and the data lines, which are formed on a substrate
1. Each pixel unit includes: a TFT structure formed on the
substrate and an OLED driven by the TFT structure, wherein
the OLED is disposed on a pixel region (generally referring to
adisplay area except from the TFT structure) of the pixel unit,
namely the area A in FIG. 5. The pixel unit further includes a
color filter 9. The OLED includes a transparent first electrode
11, an emission layer 13 and a second electrode 14 for reflect-
ing light in sequence in the direction away from the substrate

[0019] In order to obtain a microcavity structure, the pixel
unit of the array substrate provided by the embodiment fur-
ther includes a transflective layer 8 disposed between the
OLED and the color filter 9, and the second electrode 14 of the
OLED and the transflective layer 8 constitute the microcavity
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structure. When light is reflected in a microcavity, due to the
resonance effect, one part oflight is strengthened and emitted,
and thus the transmittance can be improved to a certain
degree.

[0020] As illustrated in FIG. 2, the TFT structure includes:
a first gate electrode 2, a second gate electrode 2' and gate
lines (not shown in the figure) formed on the substrate 1, a
gate insulating layer 3 formed on the first gate electrode 2, the
second gate electrode 2' and the gate lines, 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 layer 6
(including a first source electrode and a first drain electrode)
and a second source-drain layer 6' (including a second source
electrode and a second drain electrode) formed on the insu-
lating layer 5, and a passivation layer 7 formed on the first
source-drain layer 6 and the second source-drain layer 6'. The
first gate electrode 2, the gate insulating layer 3, the first active
layer 4, the insulating layer 5 and the first source-drain layer
6 constitute aswitch TFT; and the second gate electrode 2', the
gate insulating layer 3, the second active layer 4', the insulat-
ing layer 5 and the second source-drain layer 6' constitute a
drive TFT.

[0021] Inthe embodiment, the colorfilter 9is formed on the
passivation layer 7; the transflective layer 8 is formed on the
color filter 9. The OLED is disposed over the transflective
layer 8 and the color filter 9 and formed on the pixel region A
through a pixel defining layer (PDL). In the embodiment, the
first electrode 11 is taken as an anode and the second electrode
14 is taken as a cathode (or alternatively: the first electrode 11
is taken as the cathode and the second electrode 14 is taken as
the anode); the first electrode 11 is connected with the second
drain electrode via a through hole in the passivation layer 7,
and the second electrode 14 may be a reflecting electrode
made of reflecting materials or a reflecting electrode formed
by coating a reflecting layer on the second electrode 14.
[0022] A gate electrode (the first gate electrode 2) of the
switch TFT is connected with the gate lines; a source elec-
trode (the first source electrode) of the switch TFT is con-
nected with data lines; a drain electrode (the first drain elec-
trode) of the switch TFT is connected with a gate electrode
(the second gate electrode 2') of the drive TFT; a source
electrode (the second source electrode) of the drive TFT is
connected with a supply voltage; and a drain electrode (the
second drain electrode) of the drive TFT is connected with the
first electrode 11 of the OLED. As illustrated in FIG. 2, white
light emitted by a white light organic emission layer 13 is
emitted from the bottom of the substrate 1 after running
through the first electrode 11 and various layers under the first
electrode 11. When the white light irradiates the transflective
layer 8, one part of light is emitted and one part of light is
reflected; and the reflected light is reflected again by the
second electrode 14. When the reflected light is reflected
between the transflective layer 8 and the second electrode 14,
due to the resonance effect, the intensity of light with corre-
sponding color and wavelength in the light finally emitted
from the transflective layer 8 will be increased, and thus the
transmittance can be improved.

[0023] Moreover, in order to obtain moreuniform emergent
light, as illustrated in FIG. 3, the surface of the color filter 9
close to the OLED is a concave-convex surface formed by
arranging a plurality of concave-convex structures or wavy
structures in an array. As the transflective layer 8 formed on
the color filter 9 has the same thickness, the surface of the
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transflective layer 8 on the color filter 9 is also a surface
formed by arranging a plurality of concave-convex structures
or wavy structures in an array (of course, may also be a
surface formed by directly manufacturing a concave-convex
structure or a wavy structure on a reflecting surface of the
transflective layer 8). The light has different reflection angles
on the concave-convex reflecting surface and is reflected in all
directions, so that the emergent light can be more uniform. In
addition, as the surface of the transflective layer has a con-
cave-convex or wavy structure, the distance between the
opposed surfaces of the second electrode 14 and the trans-
flective layer 8 is varied within each pixel region; therefore,
the intensity of light with various wavelengths can be
increased by the microcavity formed by the transflective layer
and the second electrode, and hence increasing the intensity
of the light with different wavelengths via a complex micro-
cavity structure can be avoided. For instance, a portion
between the second electrode of the OLED and the lower
surface of the color filter, in the pixel region, has a uniform
thickness.

[0024] As mentioned above, since the microcavity struc-
ture according to the embodiment of the invention can
enhance light with various wavelength, light with various
color enhanced by the microcavity structure passes through
the color filter corresponding to each pixel unit and the light
with the desired cooler is obtained. Therefore, this microcav-
ity structure can be suitable for pixel units of different colors.
It can be know from the above that the microcavity structures
in pixel units with different colors have the same layer struc-
ture. In addition, although the microcavity has various differ-
ent distances between the two reflecting surface due to the
concave-convex structure, the total thickness of the micro-
cavity (from the second electrode to the transflective layer)
and the color filter is constant for different pixel units; there-
fore, the manufacturing process can be simplified greatly.
[0025] In order to increase the space length of the micro-
cavity structure and hence increase the transmittance, a resin
layer 10 is further formed between the transflective layer 8
and the anode 11, and the first electrode 11 is connected with
the second drain electrode via a through hole running through
the passivation layer 7 and the resin layer 10. For instance, as
illustrated in FIG. 2, the resin layer 10 is formed not only on
the outside of the pixel region A but also on the TFT. However,
the embodiment of the present invention is not limited to this
case, and the resin layer 10 may also be only formed on the
inside of the pixel region A.

[0026] Inthe embodiment, the transflective layer 8 is made
of any metal taken from the group consisting of silver, alu-
minum, molybdenum, copper, titanium and chromium or an
alloy formed by any two or more than two metals taken from
the group consisting of silver, aluminun, molybdenum, cop-
per, titanium and chromium; the transmittance is 5 to 95
percent; and the thickness is 10 to 200 A. The thickness of the
color filter 9 is 1,000t0 40,000 A, and the color filter 9 may be
an RGB, RGBY or RGBW mode color filter.

[0027] The present invention further provides a method for
manufacturing the array substrate, which comprises:

[0028] Step 1: forming patterns of a TFT structure and a
passivation layer 7 on a substrate 1 so as to define a plurality
of pixel units on the substrate. The step is mainly as follows:
firstly, corresponding film layers are formed (by coating,
sputtering, deposition and the like); and secondly, patterns of
corresponding layers are formed by patterning process (the
patterning process generally includes photoresist coating,
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exposure, development, etching, photoresist removing and
the like). The step is basically the same with the step in the
conventional method for manufacturing the array substrate,
and will not be further described herein. The substrate formed
after the step is as illustrated in FIG. 4 which illustrates the
structure of one pixel unit. An area at which the TFT structure
is disposed is a non-pixel region, and a pixel region is repre-
sented by A. The TFT structure includes a switch TFT and a
drive TFT, wherein the switch TFT is formed by a first gate
electrode 2, a gate insulating layer 3, a first active layer 4, an
insulating layer 5 and a first source-drain layer 6 (including a
first source electrode and a first drain electrode); and the drive
TFT is formed by a second gate electrode 2', the gate insulat-
ing layer 3, a second active layer 4', the insulating layer 5 and
a second source-drain layer 6' (including a second source
electrode and a second drain electrode).

[0029] Step 2: as illustrated in FIGS. 5 and 6, forming
patterns of a transflective layer 8 and a color filter 9 on the
pixel region A of the pixel unit, so that the transflective layer
8 is disposed on the color filter 9. The step comprises:
[0030] The pattern of color filter 9 is formed by multiple
steps (3 steps as for RGB mode): a color filter of one color is
formed each time, and color filters of other colors are formed
successively, and hence the whole pattern of the color filter 9
is formed. For instance, a color filter film of one color is
formed on a passivation layer, and hence the color filter of the
one color is formed on the pixel region A by patterning
process; color filters of other colors are formed successively
by the similar means; and hence the whole pattern of color
filter 9 is formed. For instance, the thickness of the color filter
9 is 1,000 to 40,000 A.

[0031] Moreover, a transflective film is formed on the color
filter 9. The transflective layer is made of any metal taken
from the group consisting of silver, aluminum, molybdenum,
copper, titanium and chromium or an alloy formed by any two
or more than two metals taken from the group consisting of
silver, aluminum, molybdenum, copper, titanium and chro-
mium; and the transmittance is 5 to 95 percent. In addition,
the pattern of the transflective layer 8 is formed on the pixel
region A by patterning process after the transflective film is
formed.

[0032] Furthermore, when the color filter of each color is
formed, a plurality of concave-convex structures or wavy
structures are formed on the surface of the film close to an
OLED. Subsequently, a transflective film with uniform thick-
ness is formed on the surface on which the concave-convex
structures or the wavy structures are formed (that is to say, the
transflective film is conformally formed on the color filter), so
that a plurality of concave-convex structures or wavy struc-
tures are formed on the surface of the formed transflective
layer 8. In addition, the method for forming the concave-
convex structures or the wavy structures on the surface of the
transflective layer 8 is not limited to the above method and
may also adopt any appropriate method.

[0033] Step 3: forming an OLED on the pixel region A of
the pixel unit, so that the transflective layer 8 and the color
filter 9 are disposed between a layer provided with the OLED
and a layer provided with the TFT structure. The step further
comprises:

[0034] As illustrated in FIG. 7, a through hole is formed in
the passivation layer 7 by etching through patterning process.
In order to increase the space length ofa microcavity structure
and hence increase the transmittance, a resin layer 10 may
further be formed on the passivation layer 7, and the through
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hole runs through the passivation layer 7 and the resin layer
10. Inaddition, if the resin layer 10 is only formed in the pixel
region A, the through hole only needs to run through the
passivation layer 7.

[0035] As illustrated in FIG. 8, a transparent conductive
film is formed, and hence a pattern of a first electrode 11 of the
OLED is formed by patterning process, so that the first elec-
trode 11 is connected with the TFT structure, more specifi-
cally, connected with a drain electrode of the drive TFT, via
the through hole.

[0036] As illustrated in FIG. 9, firstly, an insulating film is
formed, and hence a pattern of a pixel defining layer 12 is
formed by patterning process, so that the position for forming
the OLED is defined on the pixel region A.

[0037] An organic emission layer 13 and a second electrode
14 of the OELD are formed, and hence the OLED is formed.
The finally formed array substrate is as illustrated in FIG. 2.
The second electrode 14 is a reflecting electrode and may be
made of reflecting materials; or alternatively, a reflecting
layer is formed before the process of forming the second
electrode 14 and hence the second electrode 14 is formed on
the reflecting layer; or alternatively, the second electrode 14 is
formed and hence the reflecting layer is formed on the second
electrode 14.

[0038] The present invention further provides a display
device, which comprises the foregoing array substrate. The
display device may be electronic paper, an OLED panel, an
OLED display, an OLED TV, a digital picture frame, a mobile
phone, a tablet PC or any other product or component with
display function.

[0039] As described above, the embodiment of the present
invention at least provides the following structures and meth-
ods:

[0040] (1) An array substrate, comprising a plurality of
pixel units disposed on a substrate, wherein each pixel unit
includes:

[0041] aTFT structure formed on a substrate;

[0042] an OLED driven by the TFT structure, the OLED
being disposed on a pixel region of the pixel unit and includ-
ing a transparent first electrode, an emission layer and a
second electrode for reflecting light in sequence in a direction
away from the substrate;

[0043] acolorfilter disposed between a layer provided with
the OLED and a layer provided with the TFT structure; and

[0044] a transflective layer disposed between the first elec-
trode of the OLED and the color filter,

[0045] wherein the second electrode of the OLED and the
transflective layer constitute a microcavity structure.

[0046] (2) The array substrate according to (1), wherein the
TFT structure includes: a first gate electrode and a second
gate electrode formed on the 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, a first source electrode and a first
drain electrode formed on the first active layer, and a second
source electrode and a second drain electrode formed on the
second active layer, in which the first drain electrode is con-
nected with the second gate electrode; the first gate electrode,
the gate insulating layer, the first active layer, the first source
electrode and the first drain electrode constitute a switch TFT;
the second gate electrode, the gate insulating layer, the second
active layer, the second source electrode and the second drain
electrode constitute a drive TFT; and
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[0047] the second drain electrode of the drive TFT is elec-
trically connected with the first electrode of the OLED.
[0048] (3) The array substrate according to (1) or (2),
wherein a passivation layer is further formed on the TFT
structure; the OLED is formed above the passivation layer;
the second electrode of the OLED is taken as a cathode, and
the first electrode is taken as an anode which is connected
with the second drain electrode via a through hole of the
passivation layer; the color filter is formed on the passivation
layer; the transflective layer is formed on the color filter; both
the transflective layer and the color filter are disposed in the
pixel region of the pixel unit; and the anode of the OLED is
disposed over the transflective layer.

[0049] (4) The array substrate according to (1) or (2),
wherein a passivation layer is further formed on the TFT
structure; the OLED is formed above the passivation layer;
the first electrode of the OLED is taken as a cathode, and the
second electrode is taken as an anode; the cathode is con-
nected with the second drain electrode via a through hole of
the passivation layer; the color filter is formed on the passi-
vation layer; the transflective layer is formed on the color
filter; both the transflective layer and the color filter are dis-
posed in the pixel region of the pixel unit; and the cathode of
the OLED is disposed over the transflective layer.

[0050] (5) The array substrate according to any one of (1) to
(4), wherein the surface of the transflective layer close to the
OLED is a surface formed by arranging a plurality of con-
cave-convex structures or wavy structures in an array.
[0051] (6) The array substrate according to any one of (1) to
(4), wherein the surface of the color filter close to the OLED
is a concave-convex structure formed by arranging a plurality
of concave-convex structures or wavy structures in an array;
and the transflective layer is formed on the concave-convex
surface and has a uniform thickness.

[0052] (7) The array substrate according to any one of (1) to
(6), wherein a resin layer is further disposed between the
transflective layer and the first electrode is connected with the
second drain electrode via the through hole running through
the resin layer and the passivation layer.

[0053] (8) The array substrate according to any one of (1) to
(7), wherein a pixel defining layer is further formed at a region
corresponding to the TFT structure of the pixel unit and
disposed above the first electrode.

[0054] (9) The array substrate according to any one of (1) to
(8), wherein the transflective layer is made of any metal taken
from the group consisting of silver, aluminum, molybdenum,
copper, titanium and chromium or an alloy formed by any two
or more than two metals taken from the group consisting of
silver, aluminum, molybdenum, copper, titanium and chro-
mium; and has a transmittance of 5 to 95 percent.

[0055] (10) The array substrate according to any one of (1)
to (9), wherein the thickness of the transflective layer is 10 to
200 A.

[0056] (11) The array substrate according to any one of (1)
to (10), wherein the thickness of the color filter is 1,000 to
40,000 A.

[0057] (12) The array substrate according to any one of (1)
to (11), wherein the color filter is a RGB, RGBY or RGBW
mode color filter.

[0058] (13) A method for manufacturing an array substrate,
comprising the following steps of:

[0059] forming patterns of a TFT structure and a passiva-
tion layer on a substrate so as to define a plurality of pixel
units on the substrate;
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[0060] forming patterns of a color filter and a transflective
layer on a pixel region of the pixel unit, so that the transflec-
tive layer is disposed on the color filter; and

[0061] forming an OLED on the pixel region of the pixel
unit, so that the transflective layer and the color filter are
disposed between the OLED and the TFT structure.

[0062] (14) The method according to (13), wherein the step
of forming the patterns of the color filter and the transflective
layer on the pixel region of the pixel unit comprises:

[0063] forming a color filter film of one color, forming a
color filter of the one color on the pixel region by patterning
process, forming color filters of other colors successively by
the similar means, and hence forming the pattern of the color
filter; and

[0064] forming a transflective film on the color filter, and
forming a pattern of the transflective layer in the pixel region
by patterning process.

[0065] (15) The method according to (13), wherein, the
step of forming the patterns of the color filter and the trans-
flective layer on the pixel region of the pixel unit comprises:
[0066] forming a color filter film of one color, forming a
color filter of the one color on the pixel region by patterning
process, forming color filters of other colors successively by
the similar means, and hence forming the pattern of the color
filter, wherein a plurality of concave-convex structures or
wavy structures are formed on the surface of the color filter of
each color close to the OLED; and

[0067] forming atransflective film on the color filter so that
the transflective film has auniform thickness, and forming the
pattern of the transflective layer on the pixel region by pat-
terning process.

[0068] (16) The method according to (13), wherein, the
step of forming the OLED in the pixel region of the pixel unit
comprises:

[0069] forming a through hole in the passivation layer by
etching through patterning process;

[0070] forming a transparent conductive film, and forming
a pattern of a first electrode of the OLED by patterning pro-
cess so that the first electrode is connected with the TFT
structure via the through hole;

[0071] forming an insulating film, and forming a pattern of
a pixel defining layer by patterning process so that the posi-
tion for forming the OLED is defined in the pixel region;
[0072] forming an organic emission layer; and

[0073] forming a second electrode for reflecting light of the
OLED, so as to form the OLED.

[0074] (17)The method according to (13), further compris-
ing the step of forming a resin layer after the step of forming
the patterns of the color filter and the transflective layer and
before the step of forming the OLED.

[0075] (18) The method according to (17), wherein, the
step of forming the OLED on the pixel region of the pixel unit
comprises:

[0076] forming a through hole running through the resin
layer and the passivation layer by patterning process;

[0077] forming a transparent conductive film, and forming
a pattern of a first electrode of the OLED by patterning pro-
cess so that the first electrode is connected with the TFT
structure via the through hole;

[0078] forming an insulating film, and forming a pattern of
the pixel defining layer by patterning process, so that the
position for forming the OLED is defined in the pixel region;
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[0079] forming an organic emission layer; and

[0080] forming a second electrode for reflecting light of the
OLED, so as to form the OLED.

[0081] (19) The method according to any one of (13)-(18),
wherein, the transflective layer is made of any metal taken
from the group consisting of silver, aluminum, molybdenum,
copper, titanium and chromium or an alloy formed by any two
or more than two metals taken from the group consisting of
silver, aluminum, molybdenum, copper, titanium and chro-
mium; and the transmittance is 5 to 95 percent.

[0082] (20) The method according to any one of (13)-(18),
wherein, the thickness of the transflective layer is 10 to 200 A.
[0083] (20) The method according to any one of (13)-(18),
wherein, the thickness of the color filter is 1,000 to 40,000 A.
[0084] The present invention further provides a display
device, which comprises the foregoing array substrate.
[0085] The foregoing is merely exemplary embodiments of
the invention, but is not used to limit the protection scope of
the invention. The protection scope of the invention shall be
defined by the attached claims.

What is claimed is:

1. An array substrate, comprising a plurality of pixel units
disposed on a substrate, wherein each pixel unit comprises:

a thin-film transistor (TFT) structure formed on the sub-
strate:

an organic light-emitting diode (OLED) driven by the TFT
structure, the OLED being disposed on a pixel region of
the pixel unit and comprising a transparent first elec-
trode, an emission layer and a second electrode for
reflecting light in sequence in a direction away from the
substrate;

a color filter disposed between a layer provided with the
OLED and a layer provided with the TFT structure and
disposed in the pixel region; and

a transflective layer disposed between the first electrode of
the OLED and the color filter,

wherein the second electrode of the OLED and the trans-
flective layer constitute a microcavity structure.

2. The array substrate according to claim 1, wherein a
surface of the transflective layer close to the OLED is a
surface formed by arranging a plurality of concave-convex
structures or wavy structures in an array.

3. The array substrate according to claim 1, wherein a
surface of the color filter close to the OLED is a concave-
convex surface formed by arranging a plurality of concave-
convex structures or wavy structures in an array; and the
transflective layer is conformally formed on the concave-
convex surface.

4. The array substrate according to claim 1, wherein a
passivation layer is further formed on the TFT structure; the
OLED is formed on the passivation layer; the first electrode of
the OLED is connected with the TFT structure via a through
hole in the passivation layer; the color filter is formed on the
passivation layer; the transflective layer is formed on the color
filter and disposed in the pixel region of the pixel unit; the first
electrode of the OLED is disposed over the transflective layer;
and one of the first electrode and the second electrode is an
anode, and the other electrode of the first electrode and the
second electrode is a cathode.

5. The array substrate according to claim 4, wherein a resin
layer is further formed between the transflective layer and the
first electrode; and the first electrode is connected with the
TFT structure via the through hole running through the resin
layer and the passivation layer.
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6. The array substrate according to claim 1, wherein the
TFT structure comprises: a first gate electrode and a second
gate electrode formed on the 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, a first source electrode and a first
drain electrode formed on the first active layer, and a second
source electrode and a second drain electrode formed on the
second active layer, and the first drain electrode is connected
with the second gate electrode; the first gate electrode, the
gate insulating layer, the first active layer, the first source
electrode and the first drain electrode constitute a switch TFT;
the second gate electrode, the gate insulating layer, the second
active layer, the second source electrode and the second drain
electrode constitute a drive TFT; and

the second drain electrode of the drive TFT is electrically

connected with the first electrode of the OLED.
7. The array substrate according to claim 1, wherein the
transflective layer is made of any metal taken from the group
consisting of silver, aluminum, molybdenum, copper, tita-
nium and chromium or an alloy formed by any two or more
than two metals taken from the group consisting of silver,
aluminum, molybdenum, copper, titanium and chromium,
and has a transmittance of 5 to 95 percent.
8. The array substrate according to claim 1, wherein a
portion between the second electrode of the OLED and the
lower surface of the color filter has a uniform thickness within
the pixel region.
9. The array substrate according to claim 1, wherein the
thickness of the transflective layer is 10 to 200 A.
10. The array substrate according to claim 1, wherein the
thickness of the color filter is 1,000 to 40,000 A.
11. A method for manufacturing an array substrate, com-
prising the following steps of:
forming a TFT structure and a pattern of passivation layer
on a substrate so as to define a plurality of pixel units on
a substrate;

forming patterns of a color filter and a transflective layer in
a pixel region of the pixel unit, so that the transflective
layer is disposed on the color filter; and
forming an OLED in the pixel region of the pixel unit, so
that the transflective layer and the color filter are dis-
posed between a layer provided with the OLED and a
layer provided with the TFT structure and disposed in
the pixel region.
12. The method for manufacturing the array substrate
according to claim 11, wherein a surface of the transflective
layer close to the OLED is a surface formed by arranging a
plurality of concave-convex structures or wavy structures in
an array.
13. The method for manufacturing the array substrate
according to claim 11, wherein forming the patterns of the
color filter and the transflective layer comprises:
forming the pattern of the color filter on the passivation
layer of the pixel region so that a surface of the color
filter close to the OLED is a concave-convex surface
formed by arranging a plurality of concave-convex
structures or wavy structures in an array; and

conformally forming the pattern of the transflective layer
on the color filter.

14. The method for manufacturing the array substrate
according to claim 11, wherein forming the OLED in the
pixel region of the pixel unit comprises:
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forming a through hole in the passivation layer by etching

through patterning process;

forming a transparent conductive film, and forming a pat-

tern of a first electrode of the OLED by patterning pro-
cess so that the first electrode is connected with the TFT
structure via the through hole;

forming an insulating film, and forming a pattern of a pixel

defining layer by patterning process so thata position for
forming the OLED is defined in the pixel region;
forming an organic emission layer; and

forming a second electrode for reflecting light of the

OLED, so as to form the OLED.

15. The method for manufacturing the array substrate
according to claim 11, further comprising forming a resin
layer in the pixel region after forming the patterns of the color
filter and the transflective layer and before forming the
OLED.
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16. The method for manufacturing the array substrate
according to claim 11, wherein the transflective layer is made
of any metal taken from the group consisting of silver, alu-
minum, molybdenum, copper, titanium and chromium or an
alloy formed by any two or more than two metals taken from
the group consisting of silver, aluminum, molybdenum, cop-
per, titanium and chromium, and has a transmittance of 5 to 95
percent.

17. The method for manufacturing the array substrate
according to claim 11, wherein the thickness of the transflec-
tive layer is 10 to 200 A.

18. The method for manufacturing the array substrate
according to claim 11, wherein the thickness of the color filter
is 1,000 to 40,000 A.

19. A display device, comprising the array substrate
according to claim 1.
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