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FIG. 6
to form a flat layer 50 on a substrate plate 10, wherein, within a
region of each of the sub-pixel units corresponding to a first |~ 510
electrode 20, a surface of the flat layer 50 away from the
substrate plate 10 has a recessed arc shape
Y
to form the tirst electrode 20, an organic material functional layer
30 and a second electrode 40 in that order, within the region of ~—Sl1
each of the sub-pixel units on the substrate plate 10 formed with
the flat laver 50
FIG. 7
T 50a

FIG. 8
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OLED PIXEL STRUCTURE AND METHOD
FOR MANUFACTURING THE SAME, OLED
DISPLAY PANEL AND OLED DISPLAY
DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The disclosure relates to the field of display tech-
nology, and particularly to an OLED pixel structure and a
method for manufacturing the same, an OLED display panel
and an OLED display device having the OLED display panel.
[0003] 2. Description of the Related Art

[0004] Organic Light Emitting Diode (OLED for short) is
an organic thin film electroluminescence device which has
advantages of simple manufacture process, low cost, flexibil-
ity of the structure, wide angle of view, etc. As a result, the
displaying technology employing an Organic Light Emitting
Diode has been an important displaying technology.

[0005] Whether a top emission OLED pixel structure or a
bottom emission OLED pixel structure, however, it will
encounter some degree of microcavity effect. Microcavity
effect mainly refers to that photon densities at different
energy states are reallocated such that light with certain wave-
length will be emitted at certain angle once it conforms to a
resonant cavity mode. Especially, as to the top emission
OLED pixel structure, an electrode that is near the substrate
has a higher reflectivity, while an electrode that is away from
the substrate usually employs a translucent metal thin film
which will increase reflection of light to generate interference
among multiple photon beams between the two electrodes so
as to achieve a greater microcavity effect.

[0006] For example, as shown in FIG. 1, a top emission
OLED pixel structure 01 is taken as an example, and it com-
prises a reflective anode 11, an organic material functional
layer 30, a translucent metal cathode 12 arranged in that order
on a substrate 10. Both an interface between the translucent
metal cathode 12 and the organic material functional layer 30
and an interface between the reflective anode 11 and the
organic material functional layer 30 are planar. And, the
reflective anode 11, the organic material functional layer 30
and the translucent metal cathode 12 constitute a microcavity.
[0007] With the abovementioned structure, directions of
emission of the interfered photon beams generated due to the
microcavity effect are almost vertical ones, which results in
these problems of the narrow angle of view, and different
strengths and colors of the light as being viewed from differ-
ent viewing angles.

SUMMARY

[0008] According to embodiments of the present disclo-
sure, there are provided an OLED pixel structure and a
method for manufacturing the same, an OLED display panel
and an OLED display device having the OLED display
panel., by which these problems of the narrow angle of view,
and different strengths and colors of the light as being viewed
from different viewing angles, can be alleviated.

[0009] Inaccordance withan aspect of the embodiments of
the present disclosure, there is provided an OLED pixel struc-
ture comprising a substrate plate and a plurality of sub-pixel
units, wherein each of the sub-pixel units comprises: a first
electrode, an organic material functional layer and a second
electrode arranged in that order on the substrate plate; and a
flat layer arranged between the substrate plate and the first
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electrode; wherein, a surface of the flat layer away from the
substrate plate has a recess of arc shape; and the first electrode
is located within the recess such that the first electrode, the
organic material functional layer and the second electrode
each has an arc shape corresponding to the arc shape of the
recess.

[0010] In oneembodiment, the flat layer has a thickness of
2 um~5 pm.
[0011] Inoneembodiment, the flatlayer is electrically insu-

lated from the first electrode.

[0012] In one embodiment, a material for the flat layer
comprises polyimide. In one embodiment, the first electrode
comprises an opaque metal layer and layers of tin indium
oxide arranged at both sides of the opaque metal layer. More-
over, the second electrode comprises a silver conductive
layer.

[0013] Inoneembodiment, the sub-pixel units further com-
prises a thin-film transistor arranged between the substrate
plate and the flat layer.

[0014] Inoneembodiment, the first electrode is electrically
connected with a drain of the thin-film transistor, via a
through hole formed on the flat layer.

[0015] In one embodiment, the OLED pixel structure fur-
ther comprises a buffer layer arranged between the substrate
plate and the thin-film transistor and contacted the substrate
plate.

[0016] In accordance with another aspect of the embodi-
ments of the present disclosure, there is provided a method for
manufacturing an OLED pixel structure comprising a plural-
ity of sub-pixel units, the method comprises steps of:

[0017] forming a flat layer on a substrate plate, and, form-
ing, on a region corresponding to a first electrode of each of
the plurality of sub-pixel units, a recess of arc shape on a
surface of the flat layer away from the substrate plate; and
[0018] forming the first electrode, an organic material func-
tional layer and a second electrode in that order on each recess
such that the first electrode, the organic material functional
layer and the second electrode each has an arc shape corre-
sponding to the arc shape of the recess.

[0019] Inoneembodiment, thestep of forming the flat layer
on the substrate plate comprises: forming a flat layer thin film
on the substrate plate; and placing a mask plate having an
opening above the surface of the flat layer thin film, dry
etching the surface of the flat layer thin film by using a plasma
coming into the opening to form the recess, wherein an area of
the opening at a side near the flat layer thin film is greater than
an area of the opening at a side where the plasma comes into.
[0020] In one embodiment, each ofthe sub-pixel units fur-
ther comprises a thin-film transistor arranged between the
substrate plate and the flat layer; and the step of forming the
flat layer on the substrate plate further comprises: forming a
through-hole at the recess of the flat layer; and, the step of
forming the first electrode on each recess further comprises:
electrically connecting the first electrode with a drain of the
thin-film transistor via the hole.

[0021] In one embodiment, the step of forming the first
electrode on each recess further comprises: arranging, a layer
of tin indium oxide, on the recess; arranging an opaque metal
layer on the layer of tin indium oxide; and arranging, another
layer of tin indium oxide, on the opaque metal layer; wherein,
the translucent metal layer and the two layers of tin indium
oxide each has an arc shape corresponding to the arc shape of
the recess.
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[0022] In accordance with yet another aspect of the
embodiments of the present disclosure, there is provided an
OLED display panel comprising the above mentioned OLED
pixel structure.

[0023] In accordance with still another aspect of the
embodiments of the present disclosure, there is provided an
OLED display device comprising the above mentioned
OLED display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] In order to describe embodiments of the present
invention or technical solutions in the prior art more clearly,
accompanying drawings required for describing the embodi-
ments or the prior art will be simply explained as below.
Apparently, the accompanying drawings for the following
description are only some embodiments of the present inven-
tion. Those skilled in the art also could derive other accom-
panying drawings from these accompanying drawings with-
out making a creative work.

[0025] FIG. 1 is a schematic structural view showing an
OLED pixel structure in the prior art;

[0026] FIG. 2 is a first schematic structural view showing
an OLED pixel structure according to an embodiment of the
present disclosure;

[0027] FIG.3isaschematic diagram showing interference,
among multiple photon beams from multiple directions, gen-
erated by an OLED pixel structure according to an embodi-
ment of the present disclosure;

[0028] FIG. 4 is a second schematic structural view show-
ing an OLED pixel structure according to an embodiment of
the present disclosure;

[0029] FIG. 5 is a schematic structural view showing an
OLED pixel structure, including a thin-film transistor,
according to an embodiment of the present disclosure;
[0030] FIG. 6 is a schematic structural view showing an
OLED pizxel structure, including a buffer layer, according to
an embodiment of the present disclosure;

[0031] FIG.7isaschematic flow view showing a method of
manufacturing an OLED pixel structure according to an
embodiment of the present disclosure; and

[0032] FIGS. 8-10 are schematic flows view showing these
procedures of forming an arc-shaped flat layer having a recess
on a surface thereof, according to an embodiment of the
present disclosure.

REFERENCE SYMBOLS IN THE DRAWINGS

[0033] 01—OLED pixel structure, 10—substrate plate,
11—reflective anode, 12—translucent metal cathode,
20—Airst electrode, 201—opaque metal layer, 202—layer
of tin indium oxide, 30—organic material functional layer,
40—second electrode, 50—Aflat layer, 50a—{flat layer thin
film, 60—thin-film transistor, 601—gate, 602—gate insu-
lating layer, 603—semiconductor active layer, 604—
source, 605—drain, 70—buffer layer, 80—encapsulated
layer, 90—mask plate, 901—opening on the mask plate.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0034] A thorough and complete description of technical
solutions of embodiments of the disclosure will be made as
below with reference to these embodiments of the present
disclosure taken in conjunction with the accompanying draw-
ings. The embodiments set forth herein, however, merely are
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some, but not all, of the embodiments of the present disclo-
sure. Onthe basis of these embodiments set forth herein ofthe
present disclosure, all other embodiments which are made
without involving any inventive steps by those skilled in the
art should be included within the scope of the present disclo-
sure.

[0035] An OLED pixel structure 01 is provided in an
embodiment of the present disclosure. The OLED pixel struc-
ture 01 comprises a substrate plate 10 and a plurality of
sub-pixel units. Each of the sub-pixel units comprises: a first
electrode 20, an organic material functional layer 30 and a
second electrode 40 provided in that order on the substrate
plate 10; and a flat layer 50 arranged between the substrate
plate 10 and the first electrode 20; wherein, a surface of the
flat layer 50 away from the substrate plate 10 has a recess 505
(see FIG. 9) of arc shape; and the first electrode 20 is located
within the recess such that the first electrode 20, the organic
material functional layer 30 and the second electrode 40 each
has an arc shape corresponding to the arc shape of the recess.

[0036] The first electrode 20 may be an opaque metal layer,
while the second electrode 40 may be a translucent metal
electrode.

[0037] It should be explained that, firstly, there is no limi-
tation on material for forming the flat layer 50, as long as it
can be formed with a recess of arc shape on its surface away
from the substrate plate 10.

[0038] Theflat layer 50is insulated from the first electrode.
If the material for forming the flat layer 50 is a conductive
material, an insulation layer should be provided between the
flat layer 50 and the first electrode 20. Specific arrangement
may be made according to practical situation, which will not
be described repeatedly herein.

[0039] Secondly, as the flat layer 50 is located below the
first electrode 20, that is, the flat layer 50 at the lower place is
prepared ahead and then the first electrode 20 at the upper
place is formed, accordingly, if the upper surface of the flat
layer 50 corresponding to the first electrode 20 has a recessed
arc shape, the first electrode 20 formed on the flat layer
accordingly has a recessed arc shape. For same reason, the
organic material functional layer 30 and the second electrode
40 located over the first electrode 20 accordingly have
recessed arc shapes.

[0040] Thirdly, the first electrode 20 may be cathode or
anode, while the second electrode 40 may be anode or cath-
ode. That is, the second electrode 40 is an anode if the first
electrode 20 is a cathode, or, the second electrode 40 is a
cathode if the first electrode 20 is an anode.

[0041] Astotheorganic material functional layer 30, it may
comprise at least an electron transport layer, an emitting layer
and a hole transport layer. Based on this, in order to enhance
efficiencies of electron and hole injections to the emitting
layer, the organic material functional layer 30 may further
comprise an electron injection layer arranged between a cath-
ode and the electron transport layer and a hole injection layer
arranged between the hole transport layer and an anode.

[0042] Based on this, when an operating voltage is applied
to the anode and the cathode, both the through-holes from the
anode and the electrons from the cathode are injected into the
light emitting layer. The holes and the electrons meet each
other within the emitting layer to recombine an electron-hole
pair and release energy. This energy is released as light, and
then, lights of different colors is displayed as the light passed,
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through different luminescent molecules. And, they are emit-
ted evenly from both sides of the organic material functional
layer 30.

[0043] In three sub-pixel units of one pixel unit, the light
emitting layers may comprise red light emitting molecules,
green light emitting molecules and blue light emitting mol-
ecules, respectively. Of course, the abovementioned light
emitting layer may also comprise only white light emitting
molecules. There is no limitation on this herein.

[0044] Fourthly, the OLED pixel structure 01 may be a
passive matrix type pixel structure, or an active matrix type
pixel structure. There is no limitation on this herein.

[0045] Fifthly, in the embodiments of the present disclo-
sure, the adjacent first electrodes 20 may be separated by a
pixel separator layer, which will not be described repeatedly
herein.

[0046] Sixthly, these drawings accompanied with these
embodiments of the present disclosure merely schematically
show these patterned layers which are related to the concep-
tive point, while, these patterned layers which are not related
to the conceptive point are shown in part or not shown.
[0047] Compared with the prior art, in the embodiments of
the present disclosure, the surface of the flat layer 50 corre-
sponding to the first electrode 20 but being away from the
substrate plate 10 is configured to have a recessed arc shape,
such that the surfaces of the first electrode 20 and the second
electrode 40 each has a recessed arc shape. As a result, lights
emitted from the light emitting layer of the organic material
functional layer 30 may form interference among multiple
photon beams from multiple directions between the first elec-
trode 20 and the second electrode 40 such that an emission
ratio of lights at different directions is increased, and accord-
ingly, the angle of view of the OLED display device is
increased. On the basis of this, strengths and colors of lights
as being viewed at different viewing angles are improved.
[0048] In an alternative embodiment of the present disclo-
sure, as shown in FIG. 4, the first electrode 20 may comprise
an opaque metal layer 201 and layers 202 of tin indium oxide
(ITO) arranged at both sides of the opaque metal layer. As a
result, energy level of the first electrode 20 may match that of
the organic material functional layer 30, which facilitates
injection of carriers of the first electrode 20 into the light
emitting layer of the organic material functional layer 30.
[0049] The second electrode 40 may be a silver conductive
layer having a relatively small thickness.

[0050] In an alternative embodiment of the present disclo-
sure, the flat layer 50 may have a thickness of 2 um~5 pum.
Accordingly, the OLED display device is not too thick to meet
the thinning tendency in market, or too thin to prepare the flat
layer 50 having a surface in recessed arc shape.

[0051] In an alternative embodiment of the present disclo-
sure, material for forming the flat layer 50 may be polyimide
(PD). This is because, the PI is not compact, and thus it is easy
to etch a portion of the flat layer 50 of PI material that is
needed to be recessed, so as to obtain a desired etching effect
when the flat layer 50 having the surface in recessed arc shape
is prepared by a dry etching.

[0052] Based on the above, in consideration of disadvan-
tages of application of a passive matrix on a large-sized dis-
play device, preferably, the OLED pixel structure 01 accord-
ing to embodiments of the present disclosure is a passive
matrix type OLED pixel structure. That is, as shown in FIG.
5, each sub-pixel unit in the OLED pixel structure 01 further
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comprises a thin-film transistor 60 arranged between the sub-
strate plate 10 and the flat layer 50.

[0053] The thin-film transistor 60 comprises a gate 601, a
gate insulating layer 602, a semiconductor active layer 603, a
source 604 and a drain 605. The thin-film transistor 60 may be
either a top gate type or a bottom gate type.

[0054] Ofcourse, the OLED pixel structure 01 further com-
prises grid lines and grid line leads (not shown in Figures)
electrically connected to the gate 601, data line and data line
leads (not shown in Figs) electrically connected to the source
604, etc.

[0055] Moreover, if the drain 605 is electrically connected
with the second electrode 40, the second electrode 40 should
be passed through the organic material functional layer 30
and the first electrode 20 to electrically connect to the drain
605. In this way, on one hand, a short circuit may occur
between the second electrode 40 and the first electrode 20,
and on the other hand, a relatively complicated preparation
process is led due to the specificity of material of the organic
material functional layer 30. Considering the above, in the
embodiments of the present disclosure, the drain 605 is pref-
erably electrically connected with the first electrode 20 and
the first electrode 20 is electrically connected with the drain
605 of the thin-film transistor through the through hole in the
flat layer 50.

[0056] In an alternative embodiment of the present disclo-
sure, as shown in FIG. 6, the OLED pixel structure 01 further
comprises a buffer layer 70 arranged between the substrate
plate 10 and the thin-film transistor 60, the buffer layer 70
being contacted with the substrate plate 10.

[0057] The buffer layer 70 may be in a configuration of
monolayer or multiplayer, and, may be made from SiN (sili-
con nitride), SiOx (silicon oxides), etc.

[0058] The use of the buffer layer 70 not only facilitates to
improve surface smoothness and adhesive force of the sub-
strate plate 10, but also helps to improve resistance to water
and oxygen permeability.

[0059] It should be explained that, in the embodiments of
the present disclosure, due to specificity of the material for
forming the organic material functional layer 30, the OLED
pixel structure 01 may further comprise an encapsulated layer
80 for encapsulation of organic materials. The encapsulated
layer 80 may be a thin film encapsulation or a substrate plate
encapsulation, and there is no limitation on this herein.
[0060] A method for manufacturing an OLED pixel struc-
ture comprising a plurality of sub-pixel units is also provided
in the embodiments of the present disclosure. As shown in
FIG. 7, the method comprises the following steps.

[0061] S10, referring to FIG. 2, to form a flat layer 50 on a
substrate plate 10, wherein, within a region of each of the
sub-pixel units corresponding to a first electrode 20, a surface
of the flat layer 50 away from the substrate plate 10 has a
recessed arc shape.

[0062] S11, referring to FIG. 2, to form the first electrode
20, an organic material functional layer 30 and a second
electrode 40 in that order, within the region of each of the
sub-pixel units on the substrate plate 10 formed with the flat
layer 50, such that the first electrode, the organic material
functional layer and the second electrode each has an arc
shape corresponding to the arc shape of the recess.

[0063] The first electrode 20 may be an opaque metal layer,
while the second electrode 40 may be a translucent metal
electrode.
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[0064] Tt should be explained that, firstly, there is no limi-
tation on the formation method of the flat layer 50 having a
surface of the recessed arc shape.

[0065] Secondly, since the flat layer 50 at the lower place is
prepared ahead and then the first electrode 20 is formed on the
flat layer, when the upper surface of the flat layer 50 corre-
sponding to the first electrode 20 has a recessed arc shape, the
first electrode 20 formed on the flat layer accordingly has a
recessed arc shape. For same reason, the organic material
functional layer 30 and the second electrode 40 located over
the first electrode 20 accordingly have recessed arc shapes.

[0066] Compared with the prior art, in the embodiments of
the present disclosure, the surface of the flat layer 50 corre-
sponding to the first electrode 20 but being away from the
substrate plate 10 is configured to have a recessed arc shape,
such that the surfaces of the first electrode 20 and the second
electrode 40 each has a recessed arc shape. As a result, lights
emitted from the emitting layer of the organic material func-
tional layer 30 may form interference among multiple photon
beams from multiple directions between the first electrode 20
and the second electrode 40 such that an emission ratio of
lights at different directions is increased, and accordingly, the
angle of view ofthe OLED display device is increased. On the
basis of this, strengths and colors of lights as being viewed at
different viewing angles are improved.

[0067] In an alternative embodiment of the present disclo-
sure, the abovementioned step S10 may further comprises the
followings.

[0068] S101, referring to FIG. 8, to form a flat layer thin
film 504 on the substrate plate 10.

[0069] Because the structure of PI is not compact, once the
flat layer 50 having the surface of recessed arc shape is pre-
pared by a dry etching, it is easy to etch a portion of the flat
layer 50 of PI material that is needed to be recessed, so as to
obtain a desired etching effect. Material for forming the flat
layer thin film 50¢ may be PI material.

[0070] S102, referring to FIG. 9, by a shielding effect of a
patterned mask plate 90, a drying etching is performed on the
flatlayer thin film 50a which is not shielded completely by the
mask plate 90, such that the flat layer 50 having a surface of
the recessed arc shape, as shown in FIG. 10, is formed.

[0071] The opening in the mask plate 901 corresponds to a
predetermined region of the sub-pixel unit, and, an area of the
opening 901 at a side near the flat layer thin film 50a is greater
than an area of the opening 901 at the other side away from the
flat layer thin film 50a (where the plasma comes into).

[0072] It should be explained that, the drying etching is a
technology of etching a thin film using a plasma. Based on
this, in the embodiments of the present disclosure, the mask
plate 90 having a shape shown in FIG. 9 is used as the shield,
that is, a shadow effect of the mask plate 90 is used.

[0073] Because the plasma, within a region (in which a
space S is presented between the mask plate 90 and the flat
layer thin film 50a) vertically blocked by the mask plate 90,
has a relatively smaller concentration, the closer to the margin
of the mask plate 90, the poorer is the etching effect, i.e., a
relatively lesser depth is obtained. Meanwhile, because the
plasma, within a region rightly against the opening on the
mask plate 901, has a relatively greater concentration due to
direct access of the plasma, the etching effect is greater there,
accordingly, a relatively greater depth is obtained.
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[0074] Secondly, the predetermined region is a region hav-
ing a depth greater than certain recessed depth, within the
region of each of the sub-pixel units corresponding to the first
electrode 20.

[0075] Thirdly, the dry etching performed on the flat layer
thin film 50a which is not shielded completely by the mask
plate 90 means that the plasma that comes into at the opening
901 may etch the flat layer thin film 50a as long as a space S
is presented between the mask plate 90 and the flat layer thin
film 50a.

[0076] Referring to FIG. 4, the first electrode 20 may com-
prise an opaque metal layer 201 and layers 202 of tin indium
oxide (ITO) arranged at both sides of the opaque metal layer.
The second electrode 40 may be a silver conductive layer
having a relatively small thickness.

[0077] Inthe abovementioned method, the flat layer 50 may
have a thickness of 2 um~5 um. Accordingly, the OLED
display device is not be too thick to meet the thinning ten-
dency in market, or too thin to prepare the flat layer 50 having
a surface of recessed arc shape.

[0078] In the abovementioned method, material for form-
ing the flat layer 50 may be polyimide (PI). Based on the
above, in consideration of disadvantages of application of a
passive matrix on a large-sized display device, preferably, the
OLED pixel structure 01 according to embodiments of the
present disclosure is a passive matrix type OLED pixel struc-
ture. That is, as shown in FIG. 5, each sub-pixel unit in the
OLED pixel structure 01 further comprises a thin-film tran-
sistor 60 arranged between the substrate plate 10 and the flat
layer 50.

[0079] The thin-film transistor 60 comprises a gate 601, a
gate insulating layer 602, a semiconductor active layer 603, a
source 604 and a drain 605. The thin-film transistor 60 may be
either a top gate type or a bottom gate type.

[0080] Moreover, the first electrode 20 is electrically con-
nected with the drain 605 of the thin-film transistor through
the through hole in the flat layer 50.

[0081] Referring to FIG. 6, the method may further com-
prise a step of forming a buffer layer 70 between the substrate
plate 10 and the thin-film transistor 60, wherein the buffer
layer 70 is in contact with the substrate plate 10. The use ofthe
buffer layer 70 not only facilitates to improve surface smooth-
ness and adhesive force of the substrate plate 10, but also
helps to improve resistance to water and oxygen permeability.

[0082] In accordance with yet another aspect of the
embodiments of the present disclosure, there is provided an
OLED display panel comprising the abovementioned OLED
pixel structure.

[0083] In accordance with still another aspect of the
embodiments of the present disclosure, there is provided an
OLED display device comprising the abovementioned
OLED display panel.

[0084] The above description is merely used to illustrate
specific embodiments of the present disclosure, but not to
limit the present disclosure. It will be understood by those
skilled in the art that various changes and modifications made
within principles and spirit of the present disclosure should be
included withinthe scope of the present disclosure. The scope
of the present disclosure is defined in the appended claims.

1. An OLED pixel structure comprising a substrate plate
and a plurality of sub-pixel units, each of said plurality of
sub-pixel units comprising:
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a first electrode, an organic material functional layer and a
second electrode arranged in that order on said substrate
plate; and

a flat layer arranged between said substrate plate and said
first electrode;

wherein,

a surface of said flat layer away from said substrate plate
has a recess of arc shape; and

said first electrode is located within said recess such that
said first electrode, said organic material functional
layer and said second electrode each has an arc shape
corresponding to the arc shape of said recess.

2. The OLED pixel structure of claim 1, wherein, said flat

layer has a thickness of 2 pm~5 pm.

3. The OLED pixel structure of claim 1, wherein, said flat
layer is electrically insulated from said first electrode.

4. The OLED pixel structure of claim 3, wherein, a material
for forming said flat layer comprises polyimide.

5. The OLED pixel structure of claim 1, wherein, said first
electrode comprises an opaque metal layer and layers of tin
indium oxide arranged at both sides of said opaque metal
layer.

6. The OLED pixel structure of claim 5, wherein, said
second electrode comprises a silver conductive layer.

7. The OLED pixel structure of claim 1, wherein, said
sub-pixel units further comprises a thin-film transistor
arranged between said substrate plate and said flat layer.

8. The OLED pixel structure of claim 7, wherein, said first
electrode 1s electrically connected with a drain of said thin-
film transistor, via a through hole formed in said flat layer.

9. The OLED pixel structure of claim 7, wherein, said
OLED pixel structure further comprises a buffer layer
arranged between said substrate plate and said thin-film tran-
sistor and contacted with said substrate plate.

10. A method for manufacturing an OLED pixel structure
comprising a plurality of sub-pixel units, the method com-
prising steps of:

forming a flat layer on a substrate plate, and, forming, at a
region corresponding to a first electrode of each of the
sub-pixel units, a recess of arc shape on a surface of said
flat layer away from said substrate plate; and

forming said first electrode, an organic material functional
layer and a second electrode in that order on each recess
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such that said first electrode, said organic material func-
tional layer and said second electrode each has an arc
shape corresponding to the arc shape of said recess.
11. The method of claim 10, wherein, the step of forming
the flat layer on the substrate plate further comprises:
forming a flat layer thin film on said substrate plate; and
placing a mask plate having an opening above said surface
of said flat layer thin film, and dry etching said surface of
said flat layer thin film by using a plasma coming into
said opening to form said recess, wherein an area of said
opening at a side near said flat layer thin film is greater
than an area of said opening at a side where the plasma
comes into.
12. The method of claim 10, wherein,
each of said plurality of sub-pixel units further comprises a
thin-film transistor arranged between said substrate
plate and said flat layer; and
the step of forming the flat layer on the substrate plate
further comprises: forming a through hole at said recess
of said flat layer; and, the step of forming the first elec-
trode on each recess further comprises: electrically con-
necting said first electrode with a drain of said thin-film
transistor via said through hole.
13. The method of claim 10, wherein,
the step of forming the first electrode on each recess further
comprises:
arranging a layer of tin indium oxide on said recess;
arranging an opaque metal layer over said layer of tin
indium oxide; and
arranging another layer of tin indium oxide over said
opaque metal layer;
wherein, the translucent metal layer and the two layers
of tin indium oxide each has an arc shape correspond-
ing to the arc shape of said recess.
14. An OLED display panel comprising an OLED pixel
structure of claim 1.
15. An OLED display device comprising an OLED display
panel of claim 14.
16. An OLED display panel comprising an OLED pixel
structure of claim 9.
17. An OLED display device comprising an OLED display
panel of claim 16.
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