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This invention provides an array substrate, a method for fab-
ricating the same, and an OLED display device. Each pixel
unit of the array substrate comprises: a TFT drive layer; an
OLED further away from the substrate than the TFT drive
layer and driven by it, the OLED sequentially comprises a
first electrode, a light emitting layer, a second electrode,
wherein the first electrode is transparent, and the second
electrode is a transflective layer, or the second electrode is
transparent and has a transflective layer disposed thereon; a
reflection layer disposed between the TFT drive layer and the
OLED and forming a microcavity structure with the trans-
flective layer, and a reflective surface of the reflection layer
has a concave-convex or corrugated structure disposed
thereon for causing diffuse reflection of light; and a color
filter film disposed between the reflection layer and the
OLED and located in the microcavity structure.
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ARRAY SUBSTRATE, METHOD FOR
FABRICATING THE SAME, AND OLED
DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to the field of OLED
display technology, more particularly, to an array substrate, a
method for fabricating the same and an OLED display device.

BACKGROUND OF THE INVENTION

[0002] An Organic Light Emitting Diode (OLED) is an
organic thin film electroluminescent (EL) device, which has
advantages of simple fabrication process, low cost, high lumi-
nous efficiency and easy formation of flexible structure.
Therefore, display technology employing an OLED has
become important display technology.

[0003] An OLED display device comprises a plurality of
pixel units, each of which has an OLED disposed therein. The
luminous intensity of each OLED is controlled by controlling
current flowing through the OLED, thereby realizing image
display. Herein, each visible pixel on a display is made of a
plurality of adjacent pixel units emitting light of different
colors, and light emitted from the respective pixel units is
mixed to form light emitted from the visible pixel. Colors
(that is, colors of the corresponding color filter films) of the
pixel units constituting the visible pixel may be selected in
different modes, such as the RGB (red, green, blue) mode
(thatis, a red pixel unit, a green pixel unit, and a blue pixel unit
form a visible pixel unit), the RGBW (red, green, blue, white)
mode and the RGBY (red, green, blue, yellow) and the like.
[0004] As technologies of white OLEDs (WOLEDs) are
well developed and WOLEDs have high luminous efficiency,
the OLEDs are widely used in OLED display devices.
[0005] As illustrated in FIG. 1, a visible pixel unit of a
WOLED display device may comprise three pixel units 9R,
9G and 9B of red, green, and blue (Of course, other modes are
also applicable) disposed on a substrate 7, each pixel unit 9R,
9G or 9B has a Thin Film Transistor (TFT) drive layer 1
disposed therein, and an anode (a first electrode 21), a light
emitting layer 23, a cathode (a second electrode 22), an
encapsulation layer 8, and a color filter film 3R, 3G, or 3B
(also referred to as a color filter plate) with a corresponding
color are sequentially disposed on the TFT drive layer 1. The
anode, the light emitting layer 23 and the cathode form an
OLED 2. The TFT drive layer 1 may drive the anodes of the
respective pixel units 9R, 9G and 9B independently, such that
the respective OLEDs 2 emit light with different brightness,
which becomes light of different colors after passing through
corresponding color filter films 3R, 3G and 3B and is then
mixed to form light emitted from the visible pixel.

[0006] To improve luminous efficiency, a microcavity
structure may be formed in an OLED display device. The
microcavity structure is a structure with a thickness in micron
dimension formed between a reflection layer and a transflec-
tive layer and light is continuously reflected between the two
layers. Due to the resonance effect, light with specific wave-
length in the light eventually emitted from the transflective
layer is enhanced, and the wavelength of the enhanced light
depends on the thickness of the microcavity structure.
[0007] In a WOLED display device, different pixel units
are used to emit light of different colors. Therefore, micro-
cavity structures at different pixel units should enhance light
with different wavelengths (light having the same color as the
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color filter film), that is, the microcavity structures at different
pixel units are of different thicknesses. To achieve this, as
illustrated in FIG. 2, in the WOLED display device, the cath-
ode is set as a transflective layer 6, the anode is set as a
transparent layer, and a reflection layer 4 is further disposed
blow the anode. As such, the thicknesses of the microcavity
structures of the corresponding pixel units 9R, 9G and 9B
may be controlled by adjusting the thicknesses of respective
anodes.

[0008] However, the inventors find that at least the follow-
ing problem exists in the prior art: the respective anodes of the
array substrate are disposed in the same layer and may be
originally formed in a single patterning process at the same
time. However, in a WOLED display device having micro-
cavity structures, the anodes of respective pixel units are of
different thicknesses, and therefore they are separately
formed in a plurality of patterning processes, or a dual-tone
mask needs to be used in the patterning process, while these
methods lead to complicated fabrication process and high
cost.

SUMMARY OF THE INVENTION

[0009] Technical problems to be solved by the present
invention include: providing an array substrate with simple
fabrication process, low cost and high luminous efficiency, in
view of the problem that array substrates with microcavity
structures have complicated fabrication process and high cost
in the prior art.

[0010] A technical solution used to solve the technical
problems of the present invention is an array substrate, which
comprises a plurality of pixel units disposed on a substrate,
each pixel unit comprises: a TFT drive layer; an OLED fur-
ther away from the substrate than the TFT drive layer and
driven by it, the OLED sequentially comprises a first elec-
trode, a light emitting layer, a second electrode in a direction
further away from the substrate, wherein the first electrode is
transparent, and the second electrode is a transflective layer,
or the second electrode is transparent and has a transflective
layer disposed thereon; a reflection layer disposed between
the TFT drive layer and the OLED and forming a microcavity
structure with the transflective layer, and a reflective surface
of the reflection layer has a concave-convex or corrugated
structure thereon for causing diffuse reflection of light; and a
color filter film disposed between the reflection layer and the
OLED and located in the microcavity structure.

[0011] Herein, the TFT drive layer is a TFT array structure
for driving the OLED and comprises a multi-layer structure
including a TFT, a scan line, a data line, a supply voltage line,
an insulating layer, a passivation layer etc. An OLED refers to
as a structure capable of emitting light which comprises a first
electrode, a second electrode and a light emitting layer sand-
wiched therebetween. In some regions on the substrate (such
as those between respective pixel units), there may be only the
second electrode and the light emitting layer but without the
first electrode (therefore, the first electrodes in respective
pixel units are separated from each other). Alternatively, an
insulating pixel defining layer may be disposed between the
first or the second electrode and the light emitting layer, such
regions cannot emit light and thus not OLED is formed in
these regions. Therefore, the reflection layer and the color
filter film are only disposed at regions opposite to the OLEDs
and not disposed at regions where the OLED:s are not formed.
The light emitting layer refers to as a structure that may emit
light under the action of current and may be a single-layer or
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multi-layer structure. The light emitting layer comprises at
least one organic electroluminescent material layer (EML),
but it may also comprise an Electron transport layer (ETL)
and an Electron injection layer (EIL) between the organic
EML and the cathode layer, a Hole injection layer (HIL) and
a Hole transport layer (HTL) between the organic EML and
the anode layer, and other structures. The ‘concave-convex or
corrugated structure’ refers to as a structure whose reflective
surface has different heights at different locations in the thick-
ness direction of the reflection layer so as to cause diffuse
reflection of light incident on the reflective surface. Specifi-
cally, it may be convex dots or concave dots distributed on the
reflective surface as a grid, or a strip-shaped corrugated struc-
ture, as long as the reflective surface has ups and downs.
[0012] In the array substrate of the present invention, the
color filter film is disposed between the reflection layer and
the OLED, and the microcavity structure is formed between
the second electrode (or the transflective layer on the second
electrode) and the reflection layer. Therefore, the color filter
film is disposed in the microcavity structure, and the thick-
ness of the microcavity structure can thus be adjusted by
controlling the thickness of the color filter film. As the color
filter films for different colors of pixel units are supposed to be
formed in different steps, their thicknesses can be easily con-
trolled respectively. Therefore, the method for fabricating an
array substrate of the present invention is simple and of low
cost in comparison with a conventional method for fabricat-
ing anarray substrate with microcavity structures of different
thicknesses formed in multiple patterning processes. Mean-
while, with the concave-convex or corrugated structure on the
reflection layer, diffuse reflection of light occurs in the micro-
cavity structure, increasing total amount of emitted light and
improving luminous efficiency, and research shows that lumi-
nous efficiency may be improved by 50% with such a struc-
ture. Moreover, as the reflection layer and the OLED are
disposed above the TFT drive layer, on one hand a location
wherethe TFT is located may also be used to emit light, which
results in high aperture ratio and high luminous efficiency,
and on the other hand, the reflection layer may prevent the
light from being incident on the TFT, thereby reducing leak-
age current of the TFT, leading to more precise display.
[0013] Preferably, the light emitting layer is a layer used for
emitting white light.

[0014] Further preferably, the layer used for emitting white
light comprises overlapping organic electroluminescent
material layers emitting red light, green light and blue light,
respectively; or is an organic electroluminescent material
layer formed by mixing organic electroluminescent materials
emitting red light, green light and blue light, respectively.
[0015] That is to say, the light emitting layer may emit
white light in various ways. For example, the organic EL
material layers respectively emitting red light, green light and
blue light (of course, combination of other colors may also be
used) may be overlapped, such that light emitted by the
organic electroluminescent material layers is mixed to form
white light. Alternatively, organic electroluminescent mate-
rials respectively emitting red light, green light and blue light
may be mixed to form an organic electroluminescent material
layer to emit white light.

[0016] Preferably, the TFT drive layer comprises a scan
line, a data line, a supply voltage line, and a plurality sets of
TFTs, each set of TFTs are used to drive the OLED in a pixel
unit; wherein each set of TFTs comprise a switch TFT and a
drive TFT, as for the switch TFT, a gate electrode thereof is
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connected to the scan line, a source electrode thereof is con-
nected to the data line, and a drain electrode is connected to a
gate electrode of the drive TFT, and as for the drive TFT, a
source electrode thereof is connected to the supply voltage
line, and a drain electrode thereof is connected to the first
electrode of the OLED.

[0017] Further preferably, the array substrate further com-
prises a resin layer disposed between the reflection layer and
the TFT drive layer, and a surface of the resin layer that
contacts the reflection layer has a concave-convex or corru-
gated structure disposed thereon.

[0018] As the reflection layer is generally made of metal
material and has no fluidity, its surface morphology may vary
with morphology of its underlying structure. Therefore, by
disposing the concave-convex or corrugated structure on the
resin layer, a corresponding concave-convex or corrugated
structure is naturally formed on the reflection layer.

[0019] Preferably, a via is disposed in the color filter film
and the resin layer, the first electrode is electrically connected
to the TFT drive layer through the via, and an insulating pixel
defining layer between the first electrode and the light emit-
ting layer is disposed at the via.

[0020] Preferably, a thickness of the resin layer is in the
range of 1000 to 30000 A.

[0021] Preferably, the reflection layer is made of any metal
from silver, aluminum, molybdenum, copper, titanium and
chrome or an alloy of any two or more metals therefrom, and
has a reflectivity of 80% to 100% and a thickness of 100 to
10000 A.

[0022] Preferably, the transflective layer is made of any
metal from silver, aluminum, molybdenum, copper, titanium
and chrome or an alloy of any two or more metals therefrom,
and has a transmissivity of 5% to 95% and a thickness of 10
t0 200 A.

[0023] Preferably, athickness ofthe color filter film is in the
range of 5000~40000 A.

[0024] Preferably, the color filter film comprises a red filter
film, a green filter film and a blue filter film; or a red filter film,
a green filter film, a blue filter film and a white filter film; or
a red filter film, a green filter film, a blue filter film and a
yellow filter film.

[0025] Thatisto say, the color filter films in respective pixel
units forming one visible pixel may have the above different
color modes. Of course, other color modes can also be
employed.

[0026] Preferably, the first electrode is a cathode of the
OLED, the second electrode is an anode of the OLED; or the
first electrode is an anode of the OLED, the second electrode
is a cathode of the OLED.

[0027] Technical problems to be solved by the present
invention include: providing a method for fabricating an array
substrate with simple fabrication process, low cost and high
luminous efficiency, in view of the problem that array sub-
strates with microcavity structures are of complicated fabri-
cation process and high cost in the prior art.

[0028] A technical solution used to solve the technical
problems of the present invention is to provide a method for
fabricating an array substrate, which comprises: forming a
pattern comprising a TFT drive layer on a substrate; forming
a pattern of a resin layer on the substrate subjected to the
previous step, and forming a concave-convex or corrugated
structure on the resin layer; forming a pattern comprising a
reflection layer on the substrate subjected to the previous step,
an upper surface of the reflection layer having a concave-
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convex or corrugated structure thereon for causing diffuse
reflection of light; forming a pattern comprising a color filter
film on the substrate subjected to the previous step; forming a
pattern comprising an OLED on the substrate subjected to the
previous step such that when the reflection layeris opposite to
the OLED, the color filter film is disposed between the reflec-
tion layer and the OLED; wherein a first electrode of the
OLED that is closer to the substrate is transparent, a second
electrode of the OLED that is further from the substrate is a
transflective layer, or an electrode of the OLED that is further
from the substrate is transparent and has a transflective layer
disposed thereon.

[0029] Herein, a layer or a structure may be formed in
various ways. For example, a whole film layer may be formed
by means of coating, printing, deposition (sputtering, evapo-
ration, chemical Vapor Deposition or the like); or, a desired
pattern may also be directly formed through printing, con-
trolled deposition and so on; or a desired pattern may also be
formed through a patterning process, wherein a patterning
process generally comprises forming a whole film layer, pho-
toresist application, exposing, developing, etching, photore-
sist removal and other steps.

[0030] In an array substrate fabricated according to the
method of the present invention, the color filter film is dis-
posed in the microcavity structure; therefore thickness of the
microcavity structure may be adjusted by controlling thick-
ness of each color filter film when forming color filter films of
different colors, without adding any new step. Therefore, the
fabrication process is simple and of low cost. Moreover, as the
concave-convex of corrugated structure exists in the micro-
cavity structure, the luminous efficiency of the array substrate
is high.

[0031] Preferably, forming a concave-convex or corrugated
structure on the resin layer comprises forming the concave-
convex or corrugated structure on the resin layer through a
printing process or a patterning process using a dual-tone
mask.

[0032] Herein, a patterning process using a dual-tone mask
generally refers to a process in which a dual-tone mask (com-
prising a half-tone mask and a gray-tone mask) is used to
control exposure amount of the photoresist at different loca-
tions, such that a part of the photoresist is exposed partially,
and therefore the underlying layer is partially etched in the
following etching step, thereby generating the concave-con-
vex or corrugated structure.

[0033] Preferably, the pattern of the resin layer comprises a
first via connected to the TFT drive layer, the pattern of the
color filter film comprises a second via connected to the first
via in the resin layer; and forming the pattern comprising the
OLED on the substrate comprises: forming a pattern of the
transparent first electrode through a patterning process, the
first electrode being electrically connected to the TFT drive
layer through the first via and the second via; forming a
pattern of an insulating pixel defining layer formed at least
above the first via and the second via through a patterning
process; forming a light emitting layer on the substrate sub-
jected to the previous step; and forming a transflective second
electrode on the substrate subjected to the previous step, or,
forming a transparent second electrode on the substrate sub-
jected to the previous step and forming a transflective layer on
the second electrode.

[0034] Technical problems to be solved by the present
invention include: providing an OLED display device with
simple fabrication process, low cost and high luminous effi-
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ciency, in view of the problem that array substrates with
microcavity structures are of complicated fabrication process
and high cost in the prior art.

[0035] A technical solution used to solve the technical
problems of the present invention is to provide an OLED
display device, which includes the above array substrate.
[0036] The OLED display device of the present invention
comprises the above array substrate, and therefore is of
simple fabrication process, low cost and high luminous effi-
ciency.

[0037] The present invention is especially suitable for a
WOLED display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] FIG. 1 is a schematic diagram illustrating a cross-
sectional structure of a part of an existing array substrate;
[0039] FIG. 2 is a schematic diagram illustrating a cross-
sectional structure of a part of an existing array substrate
having a microcavity structure;

[0040] FIG. 3 is a schematic diagram illustrating a cross-
sectional structure of a part of an array substrate of Embodi-
ment 2 of the present invention;

[0041] FIG. 4 is an equivalent circuit diagram of an OLED
drive circuit of the array substrate of Embodiment 2 of the
present invention;

[0042] FIG. 5 is a schematic diagram illustrating a cross-
sectional structure of a part of an array substrate after forming
a TFT drive layer in a method for fabricating an array sub-
strate of Embodiment 4 of the present invention;

[0043] FIG. 6 is a schematic diagram illustrating a cross-
sectional structure of a part of an array substrate after forming
aresin layer in the method for fabricating an array substrate of
Embodiment 4 of the present invention;

[0044] FIG. 7 is a schematic diagram illustrating a cross-
sectional structure of a part of an array substrate after forming
a reflection layer in the method for fabricating an array sub-
strate of Embodiment 4 of the present invention;

[0045] FIG. 8 is a schematic diagram illustrating a cross-
sectional structure of a part of an array substrate after a
forming color filter film in the method for fabricating an array
substrate of Embodiment 4 of the present invention; and
[0046] FIG. 9 is a schematic diagram illustrating a cross-
sectional structure of a part of an array substrate after forming
a pixel defining layer in the method for fabricating an array
substrate of Embodiment 4 of the present invention r.

DESCRIPTION OF REFERENCE NUMERALS

[0047] 1. TFT drive layer; 10. drive TFT; 11. switch TFT;
111. gate electrode of the switch TFT; 112. source electrode
of the switch TFT; 113. drain electrode of the switch TFT;
114. active region of the switch TFT; 121. gate electrode of
the drive TFT; 122. source electrode of the drive TFT; 123.
drain electrode of the drive TFT; 124. active region of the
drive TFT; 12. gate insulating layer; 13. spacer insulating
layer; 14. passivation layer; 2. OLED; 21. first electrode; 22.
second electrode; 23. light emitting layer; 3. color filter film;
3R. red filter film; 3G. green filter film; 3B. blue filter film; 4.
reflection layer; 5 resin layer; 6. transflective layer; 7. sub-
strate; 8. encapsulation layer; 9R. red pixel unit; 9G. green
pixel unit; 9B. blue pixel unit; 91. pixel defining layer; DATA.
data line; SCAN. scan line; Vdd. supply voltage line; Cs.
storage capacitor.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0048] In the following, the present invention will be
described in details in conjunction with the drawings and
implementations, such that the person skilled in the art can
better understand the technical solutions of the present inven-
tion.

Embodiment 1

[0049] The present embodiment provides an array sub-
strate, which comprises a plurality of pixel units disposed on
a substrate; and each pixel unit comprises:

[0050] a TFT drive layer;

[0051] an OLED further away from the substrate than the
TFT drive layer and driven by it, the OLED sequentially
comprises a first electrode, a light emitting layer, a second
electrode in a direction further away from the substrate,
wherein the first electrode is transparent, the second electrode
is a transflective layer, or the second electrode is transparent
and has a transflective layer disposed thereon;

[0052] a reflection layer, which is disposed between the
TFT drive layer and the OLED and forms a microcavity
structure with the transflective layer, and a reflective surface
of the reflection layer has a concave-convex or corrugated
structure disposed thereon for causing diffuse reflection of
light; and

[0053] a color filter film disposed between the reflection
layer and the OLED and located in the microcavity structure.
[0054] Inthe array substrate of the present embodiment, the
color filter film is disposed between the reflection layer and
the OLED, and the microcavity structure is formed between
the second electrode (or the transflective layer on the second
electrode) and the reflection layer. Therefore, the color filter
film 1s disposed in the microcavity structure, and thickness of
the microcavity structure can thus be adjusted by controlling
thicknesses of the color filter film. As color filter films for
pixel units of different colors are supposed to be formed in
different steps, their thickness can be easily controlled
respectively. Therefore, the method for fabricating an array
substrate of the present invention is simple and of low cost.
Meanwhile, with the concave-convex or corrugated structure
on the reflection layer, diffuse reflection of light occurs in the
microcavity structure, increasing total amount of emitted
light and improving the luminous efficiency, and research
shows that the luminous efficiency may be improved by 50%
with such a structure. Moreover, as the reflection layer and the
OLED are disposed above the TFT drive layer, on one hand a
location where the TFT is located may also be used to emit
light, which results in high aperture ratio and high luminous
efficiency, and on the other hand, the reflection layer may
prevent the light from being incident on the TFT, thereby
reducing leakage current of the TFT, leading to precise dis-
play.

Embodiment 2

[0055]  As illustrated in FIGS. 3 and 4, the present embodi-
ment provides an array substrate, which comprises a plurality
of pixel units on a substrate 7, wherein a plurality of adjacent
pixel units having color filter films of different colors forms
one ‘visible pixel’ on a display. Herein a color filter film 3 may
have various color modes. Preferably, the color filter film 3
comprises a red filter film, a green filter film, a blue filter film
(the RGB mode). Alternatively, the color filter film 3 com-
prises a red filter film, a green filter film, a blue filter film and
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awhite filter film (the RGBW mode). Alternatively, the color
filter film 3 comprises a red filter film, a green filter film, a
blue filter film and a yellow filter substrate (the RGBY mode).
[0056] As illustrate in FIG. 3, the array substrate sequen-
tially comprises a TFT drive layer 1, a resin layer 5, a reflec-
tion layer 5, a color filter film 3, an OLED 2 and an encapsu-
lation layer in a direction further away from the substrate.
[0057] TheTFTdrivelayer 1isa TFT arrayused for driving
the OLED 2, and mainly comprises a TFT, a scan line SCAN,
adata line DATA, a supply voltage line Vdd, a gate insulating
layer 12, a spacer insulating layer 13, a passivation layer 14
and other structures.

[0058] Herein, each TFT is preferably a metal oxide TFT,
such as a Zinc tin oxide (ZnSnO) TFT, an Indium gallium zinc
oxide (IGZO) TFT or the like, as a metal oxide TFT has
advantages of simple structure, easy fabrication, high migra-
tion ratio, excellent uniformity and so on. Of course, an amor-
phous silicon TFT, an organic TFT etc. can also be feasible.
[0059] Preferably, a structure of the TFT drive layer 1 is
illustrated in FIG. 3, and the TFT drive layer 1 comprises a
plurality sets of TFTs, each set of TFTs are adapted for
controlling a pixel unit. Moreover, each set of TFTs comprise
a switch TFT 11 and a drive TFT 10, both of which respec-
tively have active regions 114 and 124 independent from each
other. As for the switch TFT 11, the gate electrode 111 is
connected to the scan line SCAN, the source electrode 112 is
connected to the data line DATA, the drain electrode 113 is
connected to the gate electrode 121 of the drive TFT 10, and
as for the drive TFT 10, the source electrode 122 is connected
to the supply voltage line Vdd and forms a storage capacitor
Cs with the drain electrode 113 of the switch TFT 11, the
drain electrode 123 is connected to a first electrode 21 (i.e.,
anode) of the OLED 2, thereby forming an equivalent circuit
as shown in FIG. 4. Herein respective structures of the TFT
drive layer 1 are separated from each other by the gate insu-
lating layer 12 and the spacer insulating layer 13, and the
TFTs are separated from other structures in the array sub-
strate by the passivation layer 14.

[0060] Of course, what is described above is just a specific
structure of the TFT drive layer 1, which may have other
structures, as long as it may drive the OLEDs 2 in respective
pixel units independently. As the TFT drive layer 1 may
employ various known forms, it will not be elaborated here.
[0061] Preferably, a resin layer 5 is disposed above the
passivation layer 14 ofthe TFT drive layer 1, an upper surface
of the resin layer 5 has the concave-convex or corrugated
structure disposed thereon, and the resin layer 5 preferably
has a thickness in the range of 1000 to 30000 A.

[0062] A reflection layer 4 is disposed on the resin layer 5,
and on an upper surface of the reflection layer 4, a concave-
convex or corrugated structure corresponding to the concave-
convex or corrugated structure on the resin layer 5 is naturally
formed. The concave-convex or corrugated structure may
cause diffuse reflection of light incident thereon, thereby
further improving the luminous efficiency. Analysis shows
that the luminous efficiency may be improved by about 50%
in comparison with an array substrate without the concave-
convex or corrugated structure.

[0063] Herein, the concave-convex or corrugated structure
can be easily realized on the resin layer 5, and therefore, the
concave-convex or corrugated structure on the reflection
layer 4 may be easily formed through disposing the resin layer
5. Of course, the concave-convex or corrugated structure on
the reflection layer 4 can also be realized in other ways. For
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example, the concave-convex or corrugated structure may be
formed on the passivation layer 14 of the TFT drive layer 1
without disposing the resin layer 5, thereby forming the cor-
responding concave-convex or corrugated structure on the
reflection layer 4. Alternatively, the concave-convex or cor-
rugated structure may be formed on the reflection layer 4
directly.

[0064] Preferably, the reflection layer 4 is made of any
metal from silver, aluminum, molybdenum, copper, titanium
and chrome or an alloy of two or more metals therefrom, and
has a reflectivity of 80% to 100% and a thickness of 100 to
10000 A

[0065] The color filter film 3 is disposed on the reflection
layer 4 and used for filtering light passing therethrough. The
color filter films in respective pixel units are of different
colors, thereby causing the respective pixel units to emit light
of different colors. As the color filter film 3 has a relatively
large thickness and has fluidity before being cured, its upper
surface is generally planar. Of course, it is also feasible to
form the concave-convex or corrugated structure on the color
filter film 3.

[0066] Preferably, athickness ofthe color filter film is in the
range of 5000~40000 A. Since the color filter film 3 is dis-
posed in the microcavity structure, a range of the thickness of
the color filter film 3 is relatively large. Thus, thickness of the
microcavity structure may be controlled by adjusting thick-
ness of the color filter film 3, such that the microcavity struc-
ture in each pixel unit may intensify light having the same
color as the color filter film.

[0067] The OLED 2 is disposed on the color filter film 3,
and the OLED 2 sequentially comprises a transparent first
electrode 21 (i.e., anode), a light emitting layer 23, a second
electrode 22 (i.e., cathode) in a direction away from the sub-
strate 7, wherein, the second electrode 22 is a transflective
layer 6, and the first electrode 21 is made of a transparent
conductive material such as indium tin oxide (ITO), indium
zinc oxide (IZO) or the like.

[0068] Inthe array substrate of this embodiment, the trans-
flective layer 6 (the second electrode 22) and the reflection
layer 4 form the microcavity structure. Light emitted from the
light emitting layer 23 may be reflected between the two
layers for multiple times before emitted outside from the
transflective layer 6 Moreover, Due to the resonance effect,
light with a specific wavelength (light having the same color
as the color filter film of the pixel unit) is intensified, thereby
improving the luminous efficiency.

[0069] Alternatively, the second electrode 22 may be con-
figured to be transparent (for example, the second electrode
22 is made of a transparent material such as ITO), and then a
separate transflective layer 6 is disposed on the second elec-
trode 22, which may also form the above microcavity struc-
ture, and is not elaborated here.

[0070] Obviously, although the first electrode 21 in this
embodiment is the anode of the OLED 2 and the second
electrode 22 is the cathode of the OLED 2, it is also feasible
that the first electrode 21 is the cathode of the OLED 2 and the
second electrode 22 is the anode of the OLED 2.

[0071] Preferably, the transflective layer 6 (the second elec-
trode 22 or the separate transflective layer 6) is made of any
metal from silver, aluminum, molybdenum, copper, titanium
and chrome or an alloy of two or more metals therefrom, and
has a transmissivity of 5% to 95% and a thickness of 10 to 200
A.
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[0072] Preferably, the light emitting layer 23 is a light emit-
ting layer for emitting white light, which may be realized in
various ways. Further preferably, the light emitting layer for
emitting white light comprises overlapping organic electrolu-
minescent material layers for emitting red light, green light
and blue light, respectively; or is an organic electrolumines-
cent material layer formed by mixing organic electrolumines-
cent materials emitting red light, green light and blue light,
respectively.

[0073] As WOLED technology is relatively mature, and
white light, after passing a color filter film, may directly
become light of the same color as the color filter film, display
is easily realized with the light emitting layer 23 emitting
white light. Of course, it is also feasible that the light emitting
layer 23 may emit light with a color, as long as colors of the
color filter films are changed accordingly to ensure that dis-
play can be eventually realized.

[0074] Preferably, the first electrode 21 may be electrically
connected to the drain electrode 123 of the drive TFT 10 inthe
TFT drive layer 1 through the first via in the color filter film 3
and the resin layer 5 (of course, a corresponding opening
should also be disposed in the reflection layer 4 and the
passivation layer 14 of the TFT drive layer 1). Meanwhile, an
insulating pixel defining layer (PDL) 91 between the first
electrode 21 and the light emitting layer 23 is disposed at the
via.

[0075] In this embodiment, the color filter film 3 and the
resin layer 5 are disposed between the OLED 2 and the TFT
drive layer 1, and therefore the first electrode 21 needs to be
electrically connected to the TFT drive layer 1 through the
first via. Meanwhile, as the color filter film 3 and the reflection
layer 4 are not disposed at the first via, the light emitting layer
23 at this position is not supposed to emit light (or no OLED
2 is formed at this position), thus it is required to dispose the
insulating PDL 91 to block current between the first electrode
21 and the light emitting layer 23 at this position. Of course,
the PDL 91 may be in other forms, such as being disposed
between the second electrode 22 and the light emitting layer
23, as long as the PDL 91 may function as preventing the
OLED 2 from emitting light (in other words, as long as it may
function as defining the display region of the pixel unit).
[0076] Of course, the first electrode 21 may also be electri-
cally connected to the TFT drive layer 1 by other ways, such
as by locations between respective pixel units.

[0077] Of course, the array substrate of the present inven-
tion may also have other conventional structures, for
example, the PDL 91 may also be disposed at edges of respec-
tive pixel units.

Embodiment 3

[0078] The present embodiment provides a method for fab-
ricating an array substrate, which comprises the following
steps:

[0079] forming a pattern comprising a TFT drive layer ona
substrate;
[0080] forming a pattern of a resin layer on the substrate

subjected to the previous step, and forming a concave-convex
or corrugated structure on the resin layer;

[0081] forming a pattern comprising a reflection layer on
the substrate subjected to the previous step, an upper surface
of the reflection layer having a concave-convex or corrugated
structure for causing diffuse reflection of light disposed
thereon, which is corresponding to the concave-convex or
corrugated structure on the resin layer;
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[0082] forming a pattern comprising a color filter film on
the substrate subjected to the previous step;

[0083] forming a pattern comprising an OLED on the sub-
strate subjected to the previous step, such that the reflection
layer is opposite to the OLED, and the color filter film is
disposed between the reflection layer and the OLED; wherein
a first electrode of the OLED that is closer to the substrate is
transparent, a second electrode of the OLED that is further
from the substrate is a transflective layer, or a second elec-
trode of the OLED that is further from the substrate is trans-
parent and has a transflective layer disposed thereon.

[0084] In an array substrate fabricated according to the
method of the present invention, the color filter film is dis-
posed in the microcavity structure, and therefore thickness of
the microcavity structure may be adjusted by respectively
controlling thickness of respective color filter films of differ-
ent colors when forming the color filter films, without adding
any new step. Therefore, the fabrication process is simple and
of low cost. Moreover, as the concave-convex of corrugated
structure exists in the microcavity structure, the luminous
efficiency of the array substrate is high.

Embodiment 4

[0085] The present embodiment provides a method for fab-
ricating an array substrate, as illustrated in FIGS. 5 to 9, the
method comprises the following steps:

[0086] S01. forming a pattern of a TFT drive layer 1 on a
substrate 7, obtaining a structure as illustrated in FIG. 5.
Herein the TFT drive layer 1 comprises a structure with a
plurality of layers, which may be sequentially formed in
multiple patterning processes. Generally, a patterning process
comprises: first forming a whole film layer with a specific
material (e.g., by means of deposition, coating, sputtering
etc.), and then removing a part of the whole film layer through
a photolithography process (generally comprising photore-
sist application, exposing, developing, etching, photoresist
removal and other steps), such that the remaining part forms
the desired pattern. A patterning process is a known process
and the structure of the TFT drive layer 1 may be the same as
that in the prior art, and therefore detail formation procedure
thereof will not be described in details here.

[0087] S02. forming a resin layer 5, forming a concave-
convex or corrugated structure on the resin layer 5 by printing
or by a patterning process using a dual-tone mask. and form-
ing a first via connected to the TFT drive layer 1 in the resin
layer 5 through a patterning process (it may be a separate
patterning process or the patterning process for forming the
concave-convex or corrugated structure), so as to obtain a
structure as illustrated in FIG. 6. Herein a patterning process
using a dual-tone mask generally refers to as a process in
which a dual-tone mask (comprising a half-tone mask and a
gray-tone mask) is used to control exposure amount of pho-
toresist at different locations, such that a part of photoresist is
exposed partially, and therefore, the underlying layer is par-
tially etched in the following etching step, thereby generating
the concave-convex or corrugated structure. Of course, the
resin layer 5 may also be formed of photosensitive resin
material, and by this means, the structure illustrated in FIG. 6
may be obtained by directly performing exposing and devel-
oping in the patterning process, without performing any pro-
cess related to photoresist.

[0088] S03. forming a pattern of the reflection layer 4 as
illustrated in FIG. 7 through a patterning process. As the
concave-convex or corrugated structure exists on the resin
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layer 5, the concave-convex or corrugated structure corre-
sponding to the concave-convex or corrugated structure on
the resin layer 5 is naturally formed on the reflection layer 4.
The concave-convex or corrugated structure may cause dif-
fuse reflection of light incident thereon.

[0089] S04. respectively forming color filter films with the
required colors in respective pixel units through printing or
through a patterning process, so as to obtain a pattern of the
color filter film 3 illustrated in FIG. 8. Herein the color filter
film 3 has a second via connected to the first via in the resin
layer 5 (that is, the formed vias, as a whole, are connected to
the TFT drive layer 1).

[0090] SO05. forming a pattern comprising an OLED 2,
which comprises:

[0091] S051. forming a pattern of a transparent first elec-
trode 21 through a patterning process, the first electrode
21 being electrically connected to the TFT drive layer 1
through the first via and the second via;

[0092] S052. forming a pattern of an insulating pixel
defining layer 91 formed at least above the first via and
the second via through a patterning process, so as to
obtain the structure illustrated in FIG. 9;

[0093] S053. forming a light emitting layer 23;

[0094] S054. forming a transflective second electrode
22; alternatively, this step may include first forming a
transparent second electrode 22 and then forming a
transflective layer 6 on the second electrode 22; and

[0095] S06. forming an encapsulation layer 8, so as to
obtain the array substrate illustrated in FIG. 3. At this point,
the array substrate may function as an OLED display device,
or packaging and other processes may be performed on the
array substrate to obtain an OLED display device.

Embodiment 5

[0096] Thepresentembodiment provides an OLED display
device comprising the above array substrate. The display
device may include an OLED panel, a mobile phone, a tablet
PC, a television, a display, a notebook PC, a digital photo-
frame, a navigator and any other product or device having a
display function.
[0097] The OLED display device of this embodiment has
the above array substrate, and therefore is of simple fabrica-
tion process, low cost and high luminous efficiency.
[0098] Ofcourse, the OLED display device of this embodi-
ment may have other conventional structures such as an
enclosed substrate which is assembled with the array sub-
strate to form a cell, a power unit, a display drive unit and the
like.
[0099] It should be understood that, the above implemen-
tations are only exemplary embodiments used to explain the
principle of the present invention. However, the present
invention is not limited thereto. Fora person skilled in the art,
various variations and improvements can be made without
departing from the spirit and substance of the present inven-
tion, and these variations and improvements are also deemed
as the protection scope of the present invention.
1. An array substrate, comprising a plurality of pixel units
disposed on a substrate, wherein each pixel unit comprises:
a TFT drive layer;
an OLED further away from the substrate than the TFT
drive layer and driven by it, the OLED sequentially
comprising a first electrode, a light emitting layer, and a
second electrode in a direction away from the substrate,
wherein the first electrode is transparent, and the second
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electrode is a transflective layer, or the second electrode
is transparent and has a transflective layer disposed
thereon;
areflection layer disposed between the TFT drive layer and
the OLED and forming a microcavity structure with the
transflective layer, and a reflective surface of the reflec-
tion layer having a concave-convex or corrugated struc-
ture thereon for causing diffuse reflection of light; and

acolor filter film disposed between the reflection layer and
the OLED and located in the microcavity structure.

2. The array substrate of claim 1, wherein the light emitting
layer is a light emitting layer used for emitting white light.

3. The array substrate of claim 2, wherein the light emitting
layer used for emitting white light comprises:

overlapping organic electroluminescent material layers for

emitting red light, green light and blue light, respec-
tively;
or
an organic electroluminescent material layer formed by
mixing organic electroluminescent materials emitting
red light, green light and blue light, respectively.
4. The array substrate of claim 1, wherein,
the TFT drive layer comprises a scan line, a data line, a
supply voltage line and a plurality sets of TFTs, each set
of TFTs are used to drive the OLED in one pixel unit;

wherein each set of TFTs comprise a switch TFT and a

drive TFT, as for the switch TFT, a gate electrode thereof
is connected to the scan line, a source electrode thereof
is connected to the data line, and a drain electrode
thereof is connected to a gate electrode of the drive TFT,
and as for the drive TFT, a source electrode thereof is
connected to the supply voltage line, and a drain elec-
trode thereof is connected to the first electrode of the
OLED.

5. The array substrate of claim 1, further comprising a resin
layer disposed between the reflection layer and the TFT drive
layer, and a surface of the resin layer that contacts the reflec-
tion layer has a concave-convex or corrugated structure dis-
posed thereon.

6. The array substrate of claim 2, further comprising a resin
layer disposed between the reflection layer and the TFT drive
layer, and a surface of the resin layer that contacts the reflec-
tion layer has a concave-convex or corrugated structure dis-
posed thereon.

7. The array substrate of claim 3, further comprising a resin
layer disposed between the reflection layer and the TFT drive
layer, and a surface of the resin layer that contacts the reflec-
tion layer has a concave-convex or corrugated structure dis-
posed thereon.

8. The array substrate of claim 5, wherein a via is disposed
in the color filter film and the resin layer, the first electrode is
electrically connected to the TFT drive layer through the via,
and an insulating pixel defining layer between the first elec-
trode and the light emitting layer is disposed at the via.

9. The array substrate of claim 5, wherein a thickness of the
resin layer is in the range of 1000 to 30000 A.

10. The array substrate of claim 1, wherein the reflection
layer is made of any metal from silver, aluminum, molybde-
num, copper, titanium and chrome or an alloy of any two or
more metals therefrom, and has a reflectivity of 80% to 100%
and a thickness of 100 to 10000 A, and/or the transflective
layer is made of any metal from silver, aluminum, molybde-
num, copper, titanium and chrome or an alloy of any two or
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more metals therefrom, and has a transmissivity of 5% to 95%
and a thickness of 10 to 200 A.

11. The array substrate of claim 2, wherein the reflection
layer is made of any metal from silver, aluminum, molybde-
num, copper, titanium and chrome or an alloy of any two or
more metals therefrom, and has a reflectivity of 80% to 100%
and a thickness of 100 to 10000 A, and/or the transflective
layer is made of any metal from silver, aluminum, molybde-
num, copper, titanium and chrome or an alloy of any two or
more metals therefrom, and has a transmissivity of 5% to 95%
and a thickness of 10 to 200 A.

12. The array substrate of claim 3, wherein the reflection
layer is made of any metal from silver, aluminum, molybde-
num, copper, titanium and chrome or an alloy of any two or
more metals therefrom and has a reflectivity of 80% to 100%
and a thickness of 100 to 10000 A, and/or the transflective
layer is made of any metal from silver, aluminum, molybde-
num, copper, titanium and chrome or an alloy of any two or
more metals therefrom, and has a transmissivity of’5% to 95%
and a thickness of 10 to 200 A.

13. The array substrate of claim 1, wherein a thickness of
the color filter film is in the range of 5000~40000 A.

14. The array substrate of claim 1, wherein the color filter
film comprises:

a red filter film, a green filter film and a blue filter film; or

a red filter film, a green filter film, a blue filter film and a

white filter film; or

a red filter film, a green filter film, a blue filter film and a

vellow filter film.

15. The array substrate of claim 1, wherein the first elec-
trode is a cathode of the OLED, and the second electrode is an
anode of the OLED; or

the first electrode is an anode of the OLED, and the second

electrode is a cathode of the OLED.

16. The array substrate of claim 2, wherein the first elec-
trode is a cathode of the OLED, and the second electrode is an
anode of the OLED; or

the first electrode is an anode of the OLED, and the second

electrode is a cathode of the OLED.

17. A method for fabricating an array substrate, compris-
ing:

forming a pattern comprising a TFT drive layer on a sub-

strate;

forming a pattern of a resin layer on the substrate subjected

to the previous step, and

forming a concave-convex or corrugated structure on the

resin layer;

forming a pattern comprising a reflection layer on the sub-

strate subjected to the previous step, an upper surface of
the reflection layer having a concave-convex or corru-
gated structure thereon for causing diffuse reflection of
light;

forming a pattern comprising a color filter film on the

substrate subjected to the previous step: and

forming a pattern comprising an OLED on the substrate

subjected to the previous step, such that the reflection
layer is opposite to the OLED and the color filter film is
disposed between the reflection layer and the OLED;
wherein a first electrode of the OLED that is closer to the
substrate is transparent, a second electrode of the OLED
that is further from the substrate is a transflective layer,
or an electrode of the OLED that is further from the
substrate is transparent and has a transflective layer dis-
posed thereon.
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18. The method for fabricating an array substrate of claim
17, wherein forming a concave-convex or corrugated struc-
ture on the resin layer comprises: forming the concave-con-
vex or corrugated structure on the resin layer through a print-
ing process or through a patterning process using a dual-tone
mask.

19. The method for fabricating an array substrate of claim
17, wherein the pattern of the resin layer comprises a first via
connected to the TFT drive layer, and the pattern of the color
filter film comprises a second via connected to the first via in
the resin layer; and

forming the pattern of the OLED on the substrate com-

prises:

forming a pattern of the transparent first electrode
through a patterning process, the first electrode being
electrically connected to the TFT drive layer through
the first via and the second via;

forming a pattern of an insulating pixel defining layer,
which is at least formed above the first via and the
second via, through a patterning process,

forming a light emitting layer on the substrate subjected
to the previous step; and

forming the transflective second electrode on the sub-
strate subjected to the previous step, or, forming the
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transparent second electrode on the substrate sub-
jected to the previous step and forming the transflec-
tive layer on the second electrode.

20. An OLED display device, comprising an array sub-
strate comprising a plurality of pixel units disposed on a
substrate, wherein each pixel unit comprises:

a TFT drive layer;

an OLED further away from the substrate than the TFT

drive layer and driven by it, the OLED sequentially
comprising a first electrode, a light emitting layer, and a
second electrode in a direction away from the substrate,
wherein the first electrode is transparent, and the second
electrode is a transflective layer, or the second electrode
is transparent and has a transflective layer disposed
thereon;

areflection layer disposed between the TFT drive layer and

the OLED and forming a microcavity structure with the

transflective layer, and a reflective surface of the reflec-

tion layer having a concave-convex or corrugated struc-

ture thereon for causing diffuse reflection of light; and
acolor filter film disposed between the reflection layer and the
OLED and located in the microcavity structure.
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