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(7) ABSTRACT

An organic light emitting diode display and a method for
manufacturing the organic light emitting diode display are
provided. The display includes a switch array layer, a flatting
layer, a conductive layer, a plurality of spaced pixel defining
units and a plurality of light emitting units formed on a
substrate in sequence. Cross-sectional shapes of the conduc-
tive layer and the flatting layer are defined as zigzags. Each
light emitting units is formed on the conductive layer formed
between two adjacent pixel defining units. The light emitting
units are intersected with a horizontal plane.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD FOR
MANUFACTURING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority of International
Application No. PCT/CN2018/113340 filed on 2018 Now. 1,
which claims priority to Chinese Application No.
201811082621.3, filed on 2018 Sep. 17. The entire disclo-
sures of each of the above applications are incorporated
herein by reference.

BACKGROUND OF INVENTION

Field of Invention

[0002] The present invention relates to a field of displays,
and particularly to an organic light emitting diode display
and a method for manufacturing the organic light emitting
diode display.

Description of Prior Art

[0003] The organic light emitting diode (OLED) display
panel has been widely used for the advantages of lighter
weight, self-illumination, wider viewing angle, lower driv-
ing voltage, higher luminous efficiency, lower power con-
sumption and faster response speed.

[0004] For a small and medium-sized OLED display
panel, the aperture ratio is defined as a ratio of an area of a
light emitting area to an area of an entire pixel, as an
important parameter and directly related to product perfor-
mance. The higher aperture ratio can improve the brightness,
efficiency and life span of the product.

[0005] However, the aperture ratio is limited due to factors
such as mask shadow, mask accuracy (Mask PPA), mask line
width on the mask (Mask CD), and alignment accuracy
during vapor deposition, resulting in a lower aperture ratio.
[0006] Therefore, it is necessary to provide an OLED
display and a method for manufacturing the OLED to solve
the problems of the prior art.

SUMMARY OF INVENTION

[0007] The application mainly provides to an organic light
emitting diode display and a method for manufacturing the
organic light emitting diode display to improve an aperture
ratio.

[0008] For the above-mentioned objective, the present
disclosure employs the following technical schemes.
[0009] The present disclosure provides an organic light
emitting diode (OLED) display, includes:

[0010] a switch array layer formed on a substrate, wherein
the switch array layer includes a plurality of switch ele-
ments;

[0011] a flat layer formed on the switch array layer,
wherein a cross-sectional shape of the flat layer is defined as
a zigzag, the flat layer includes a plurality of sawtooth units,
a cross-sectional shape of each sawtooth unit is defined as at
least one of a triangle or a trapezoid,

[0012] a conductive layer formed on the flat layer, wherein
a cross-sectional shape of the conductive layer is defined as
a zigzag, the conductive layer includes a plurality of anodes;
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[0013] a pixel defining layer formed on the conductive
layer, wherein the pixel defining layer includes a plurality of
pixel defining units spaced from each other; and

[0014] a plurality of light emitting units formed on the
conductive layer formed between two adjacent pixel defin-
ing units, wherein the light emitting units are intersected
with a horizontal plane, an area of each light emitting unit
is greater than a predetermined area.

[0015] In the OLED display of one embodiment of the
present disclosure, the sawtooth unit includes two oblique
sides and a bottom side, and an angle is defined between the
oblique side and the bottom side within a predetermined
range.

[0016] In the OLED display of one embodiment of the
present disclosure, each light emitting unit is inclined to the
horizontal plane.

[0017] In the OLED display of one embodiment of the
present disclosure, the conductive layer includes a plurality
of protrusions and a plurality of recesses arranged alter-
nately with each other, the pixel defining units are formed on
the protrusions and the recesses, the light emitting units are
formed between the protrusions and the recesses.

[0018] In the OLED display of one embodiment of the
present disclosure, two angles are defined between each
light emitting unit and the horizontal plane.

[0019] In the OLED display of one embodiment of the
present disclosure, the conductive layer includes a plurality
of protrusions and a plurality of recesses arranged alter-
nately with each other, the pixel defining units are formed on
the protrusions or the recesses, the lighting emitting units are
formed between two adjacent recesses or between two
adjacent protrusions.

[0020] In the OLED display of one embodiment of the
present disclosure, each pixel defining unit includes a flat top
end, and the flat top ends of the pixel defining unit are
defined in a same level with each other.

[0021] In the OLED display of one embodiment of the
present disclosure, further includes a plurality of spacers, a
plurality of cathodes, and an encapsulation layer, the spacers
are formed on the pixel defining units, the cathodes are
formed on the lighting emitting units, and the encapsulation
layer is formed at a topmost layer of the OLED display.
[0022] The present disclosure also provides an OLED
display, includes:

[0023] aswitch array layer formed on a substrate, wherein
the switch array layer includes a plurality of switch ele-
ments;

[0024] a flat layer formed on the switch array layer,
wherein a cross-sectional shape of the flat layer is defined as
a zigzag,;

[0025] aconductive layer formed on the flat layer, wherein
a cross-sectional shape of the conductive layer is defined as
a zigzag, the conductive layer includes a plurality of anodes;
[0026] a pixel defining layer formed on the conductive
layer, wherein the pixel defining layer includes a plurality of
pixel defining units spaced from each other; and

[0027] a plurality of light emitting units formed on the
conductive layer formed between two adjacent pixel defin-
ing units, wherein the light emitting units are intersected
with a horizontal plane.

[0028] In the OLED display of one embodiment of the
present disclosure, the flat layer includes a plurality of
sawtooth units, a cross-sectional shape of each sawtooth unit
is defined as at least one of a triangle or a trapezoid.
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[0029] 1In the OLED display of one embodiment of the
present disclosure, the sawtooth unit includes two oblique
sides and a bottom side, and an angle is defined between the
oblique side and the bottom side within a predetermined
range.

[0030] In the OLED display of one embodiment of the
present disclosure, an area of each light emitting unit is
greater than a predetermined area.

[0031] In the OLED display of one embodiment of the
present disclosure, each light emitting unit is inclined to the
horizontal plane.

[0032] In the OLED display of one embodiment of the
present disclosure, the conductive layer includes a plurality
of protrusions and a plurality of recesses arranged alter-
nately with each other, the pixel defining units are formed on
the protrusions and the recesses, the light emitting units are
formed between the protrusions and the recesses.

[0033] In the OLED display of one embodiment of the
present disclosure, two angles are defined between each
light emitting unit and the horizontal plane.

[0034] In the OLED display of one embodiment of the
present disclosure, the conductive laver includes a plurality
of protrusions and a plurality of recesses arranged alter-
nately with each other, the pixel defining units are formed on
the protrusions or the recesses, the lighting emitting units are
formed between two adjacent recesses or between two
adjacent protrusions.

[0035] In the OLED display of one embodiment of the
present disclosure, each pixel defining unit includes a flat top
end, and the flat top ends of the pixel defining unit are
defined in a same level with each other.

[0036] In the OLED display of one embodiment of the
present disclosure, further includes a plurality of spacers, a
plurality of cathodes, and an encapsulation layer, the spacers
are formed on the pixel defining units, the cathodes are
formed on the lighting emitting units, and the encapsulation
layer is formed at a topmost layer of the OLED display.
[0037] The present disclosure also provides a method for
manufacturing an OLED display, further including:

[0038] forming a switch array layer on a substrate;
[0039] forming a flat layer on the switch array layer,
patterning the planarization layer to form the planarization
layer with a zigzag cross-sectional shape;

[0040] forming a conductive layer on the flat layer, pat-
terning the conductive layer to form a plurality of anodes, a
conductive layer wherein the conductive layer has a zigzag
cross-sectional shape;

[0041] forming a pixel defining layer on the conductive
layer, patterning the pixel defining layer to form a plurality
of pixel defining units spaced from each other; and

[0042] forming a light emitting unit on the conductive
layer and between each two adjacent pixel defining units.
[0043] In the method for manufacturing the OLED display
of one embodiment of the present disclosure, after the step
of forming a pixel defining layer on the conductive layer,
and before the step of forming a light emitting unit on the
conductive layer and between each two adjacent pixel
defining units, further includes:

[0044] forming a photo resist spacer layer on the pixel
defining layer, patterning the pixel defining layer and the
photo resist spacer layer by a same mask process to form the
pixel defining units and a plurality of spacers.

[0045] In the organic light emitting diode display and the
method for manufacturing the organic light emitting diode
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display of the present disclosure, the zigzag cross-sectional
shape is formed in the flat layer and the light emitting units
are intersected with the horizontal plane to increase areas of
the light emitting units to be increased, to increase the
aperture ratio, and to improve the performance of the
display.

BRIEF DESCRIPTION OF DRAWINGS

[0046] FIG. 1 is a schematic view of an OLED display in
the prior art.
[0047] FIG. 2 is a schematic view of an OLED display of

a first exemplary embodiment according to the present
disclosure.

[0048] FIG. 3 is a schematic view of a flat layer of the
OLED display of the present disclosure.

[0049] FIG. 4 is a schematic view of a conductive layer of
and the OLED display of the present disclosure.

[0050] FIG. 5 is a schematic view of an OLED display of
a second exemplary embodiment according to the present
disclosure.

[0051] FIG. 6 is a schematic view of an OLED display of
a third exemplary embodiment according to the present
disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0052] The description of following embodiment, with
reference to the accompanying drawings, is used to exem-
plify specific embodiments which may be carried out in the
present disclosure. Directional terms mentioned in the pres-
ent disclosure, such as “top”, “bottom”, “front”, “back”,
“left”, “right”, “inside”, “outside”, “side”, etc., are only used
with reference to the orientation of the accompanying draw-
ings. Therefore, the used directional terms are intended to
illustrate, but not to limit, the present disclosure. In the
drawings, the components having similar structures are
denoted by same numerals.

[0053] Referring to FIG. 1, an OLED display of the prior
art includes a substrate 11, a switch array layer 12, a flat
layer 13, a conductive layer 14, a pixel defining layer 15, and
a plurality of light emitting units 16. The switch array layer
12 includes a plurality of switch elements, such as thin film
transistors. The conductive layer 14 includes a plurality of
anodes. The pixel defining layer 15 includes a plurality of
pixel defining units 151. A plurality of light emitting units 16
is formed between two adjacent pixel defining units 151, and
the light emitting units 16 are paralleled with a horizontal
plane.

[0054] Referring to FIGS. 2-6, FIG. 2 is a schematic view
of an OLED display of a first exemplary embodiment
according to the present disclosure.

[0055] Referring to FIG. 2, an OLED display of the
present disclosure includes a substrate 11, a switch array
layer 12, a flat layer 21, a conductive layer 22, a pixel
defining layer 23, and a plurality of light emitting units 24.
The switch array layer 12 is formed on the substrate 11 and
includes a plurality of switch elements, such as thin film
transistors.

[0056] The flat layer 21 is formed on the switch array layer
12. A cross-sectional shape of the flat layer 21 is defined as
azigzag. In one exemplary embodiment, the zigzag flat layer
21 is formed by a patterning process applied to the flat layer
21 formed on the switch layer 12. The flat layer 21 includes
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a plurality of sawtooth units 211. A cross-sectional shape of
each sawtooth unit 211 is defined as at least one of a triangle
or a trapezoid. In one exemplary embodiment, a cross-
sectional shape of each sawtooth unit 211 is defined as at
least one of an isosceles triangle or an isosceles trapezoid.
[0057] Referring to FIG. 3, each sawtooth unit 211
includes a bottom side 31 and two oblique sides 32. Angles
al and a2 defined between the oblique sides 32 and the
bottom side 31 within a predetermined range. The acute
angles of al and a2 are defined in a range of 0-90 degrees,
and are not equal to 0 degree or 90 degrees. In one
exemplary embodiment, the acute angles defined between
the oblique sides of the sawtooth units 211 and the horizontal
plane are same, such as 40 degrees.

[0058] Referring to FIG. 2, a conductive layer 22 is
formed on the flat layer 21. The cross-sectional shape of the
conductive layer 22 is defined as a zigzag. The conductive
layer 22 includes a plurality of anodes. The anodes are
connected to the drain electrodes of the thin-film transistors.
[0059] A pixel defining layer 23 is formed on the conduc-
tive layer. The pixel defining layer 23 includes a plurality of
pixel defining units 231 spaced from each other. In one
exemplary embodiment, each pixel defining unit 231
includes a flat top end, and the flat top ends of the pixel
defining unit 231 are defined in a same level with each other.
[0060] A plurality of light emitting units 24 are formed on
the conductive layer 22 formed between two adjacent pixel
defining units 231. The light emitting units 24 are intersected
with a horizontal plane. Comprehensibly, each light emitting
unit 24 is located corresponding to each anode.

[0061] In one exemplary embodiment, referring to FIG. 2,
each light emitting unit 24 is inclined to the horizontal plane.
An angle is defined between each light emitting unit 24 and
the horizontal plane.

[0062] Referring to FIG. 4, the conductive layer 22
includes a plurality of protrusions 221 and a plurality of
recesses 222 arranged alternately with each other. The pixel
defining units 231 are formed on the protrusions 221 and the
recesses 222. The lighting emitting units 24 are formed
between the protrusions 221 and the recesses 222.

[0063] In one exemplary embodiment, referring to FIGS.
4 and 5, two angles are defined between each light emitting
unit 24 and the horizontal plane.

[0064] The pixel defining units 231 are only defined on the
recesses 222. Each light emitting unit 24 is defined between
two adjacent recesses 222. A cross-sectional shape of each
light emitting unit 24 is defined as a curved.

[0065] In the one exemplary embodiment, referring to
FIGS. 4 and 6, the pixel defining units 231 are only defined
on the protrusions 221. FEach light emitting units 24 is
defined between two adjacent protrusions 222. A cross-
sectional shape of each light emitting unit 24 is defined as a
curved.

[0066] Since the cross-sectional shape of the flat layer of
the present disclosure is defined as a zigzag to make each
light emitting unit of the present disclosure to be defined as
a inclined or a curved and to make an area of each light
emitting unit 24 to be greater than a predetermined area. For
example, the predetermined area can be defined as the area
of the light emitting unit 24 in FIG. 1. Since the area of each
light-emitting unit is increased, and the aperture ratio is
increased, and the performance of the display is improved,
for example, the brightness, efficiency and life span of the
product are improved.
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[0067] The OLED display of the present disclosure further
includes a plurality of spacers, a plurality of cathodes, and
an encapsulation layer (not shown). The spacers are defined
on the pixel defining units 231. The cathodes are formed on
the lighting emitting units 24. The encapsulation layer is
formed at a topmost layer of the OLED display.

[0068] The present disclosure also provides a method for
manufacturing an OLED display, the method includes:
[0069] S101, forming a switch array layer on a substrate;
[0070] Referring to FIGS. 2, 5, and 6, the substrate is
formed on a glass substrate, then the switch array layer 12
is formed on the substrate 11 by an active layer, a first gate
insulating layer, a first metal layer, a second gate insulating
layer, and a second metal layer form on the substrate 11 in
sequency. The second metal layer includes a plurality of
source electrodes and a plurality of drain electrodes.
[0071] S102, forming a flat layer on the switch array layer,
patterning the planarization layer to form the planarization
layer with a zigzag cross-sectional shape.

[0072] In one embodiment, an entire flat layer is formed
on the second metal layer, and then the flat layer is exposed
and developed to form a zigzag cross-sectional shape of the
flat layer 21. The flat layer can be made of an insulating
material.

[0073] S103, forming a conductive layer on the flat layer,
patterning the conductive layer to form a plurality of anodes,
the conductive layer wherein the conductive layer has a
zigzag cross-sectional shape.

[0074] In one embodiment, the conductive layer 22 is
formed on the flat layer 21. The conductive layer 22 has a
zigzag cross-sectional shape. The conductive layer 22 is
patterned to form a plurality of anodes.

[0075] S104, forming a pixel defining layer on the con-
ductive layer, patterning the pixel defining layer to form a
plurality of pixel defining units spaced from each other.

[0076] In one embodiment, the pixel defining layer 23 is
formed on the conductive layer 22. The pixel defining layer
23 is patterned to form a plurality of pixel defining units 231
spaced from each other;

[0077] S105, forming a light emitting unit on the conduc-
tive layer and between each two adjacent pixel defining
units.

[0078] In one embodiment, each light emitting unit 24 is
formed on the conductive layer 22 formed between each two
adjacent pixel defining units 231.

[0079] After the step of forming a pixel defining layer on
the conductive layer, and before the step of forming a light
emitting unit on the conductive layer and between each two
adjacent pixel defining units, further includes:

[0080] S106, forming a photo resist spacer layer on the
pixel defining layer 23, patterning the pixel defining layer 23
and the photo resist spacer layer by a same mask process to
form the pixel defining units and a plurality of spacers.

[0081] The method further includes: forming a plurality of
cathodes on the light emitting units and forming an encap-
sulation layer on the plurality of spacers and the plurality of
cathodes.

[0082] In the organic light emitting diode display and the
method for manufacturing the organic light emitting diode
display of the present disclosure, the zigzag cross-sectional
shape is formed in the flat layer and the light emitting units
are intersected with the horizontal plane to increase areas of
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the light emitting units to be increased, to increase the
aperture ratio, and to improve the performance of the
display.

[0083] As is understood by persons skilled in the art, the
foregoing preferred embodiments of the present disclosure
are illustrative rather than limiting of the present disclosure.
It is intended that they cover various modifications and that
similar arrangements be included in the spirit and scope of
the present disclosure, the scope of which should be
accorded the broadest interpretation so as to encompass all
such modifications and similar structures.

What is claimed is:

1. An organic light emitting diode (OLED) display, com-
prising:

a switch array layer formed on a substrate, wherein the
switch array layer comprises a plurality of switch
elements;

a flat layer formed on the switch array layer, wherein a
cross-sectional shape of the flat layer is defined as a
zigzag, the flat layer comprises a plurality of sawtooth
units, a cross-sectional shape of each sawtooth unit is
defined as at least one of a triangle or a trapezoid;

a conductive layer formed on the flat layer, wherein a
cross-sectional shape of the conductive layer is defined
as a zigzag, the conductive layer comprises a plurality
of anodes;

a pixel defining layer formed on the conductive layer,
wherein the pixel defining layer comprises a plurality
of pixel defining units spaced from each other; and

a plurality of light emitting units formed on the conduc-
tive layer formed between two adjacent pixel defining
units, wherein the light emitting units are intersected
with a horizontal plane, an area of each light emitting
unit is greater than a predetermined area.

2. The OLED display of the claim 1, wherein the sawtooth
unit comprises two oblique sides and a bottom side, and an
angle is defined between the oblique side and the bottom
side within a predetermined range.

3. The OLED display of the claim 1, wherein each light
emitting unit is inclined to the horizontal plane.

4. The OLED display of the claim 3, wherein the con-
ductive layer comprises a plurality of protrusions and a
plurality of recesses arranged alternately with each other, the
pixel defining units are formed on the protrusions and the
recesses, the light emitting units are formed between the
protrusions and the recesses.

5. The OLED display of the claim 1, wherein two angles
are defined between each light emitting unit and the hori-
zontal plane.

6. The OLED display of the claim 5, wherein the con-
ductive layer comprises a plurality of protrusions and a
plurality of recesses arranged alternately with each other, the
pixel defining units are formed on the protrusions or the
recesses, the lighting emitting units are formed between two
adjacent recesses or between two adjacent protrusions.

7. The OLED display of the claim 1, wherein each pixel
defining unit comprises a flat top end, the flat top ends of the
pixel defining unit are defined in a same level with each
other.

8. The OLED display of the claim 1, wherein further
comprises a plurality of spacers, a plurality of cathodes, and
an encapsulation layer, the spacers are formed on the pixel
defining units, the cathodes are formed on the lighting
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emitting units, and the encapsulation layer is formed at a
topmost layer of the OLED display.

9. An organic light emitting diode (OLED) display, com-
prising:

a switch array layer formed on a substrate, wherein the
switch array layer comprises a plurality of switch
elements;

a flat layer formed on the switch array layer, wherein a
cross-sectional shape of the flat layer is defined as a
zigzag;

a conductive layer formed on the flat layer, wherein a
cross-sectional shape of the conductive layer is defined
as a zigzag, the conductive layer comprises a plurality
of anodes;

a pixel defining layer formed on the conductive layer,
wherein the pixel defining layer comprises a plurality
of pixel defining units spaced from each other; and

a plurality of light emitting units formed on the conduc-
tive layer formed between two adjacent pixel defining
units, wherein the light emitting units are intersected
with a horizontal plane.

10. The OLED display of the claim 9, wherein the flat
layer comprises a plurality of sawtooth units, a cross-
sectional shape of each sawtooth unit is defined as at least
one of a triangle or a trapezoid.

11. The OLED display of the claim 10, wherein the
sawtooth unit comprises two oblique sides and a bottom
side, and an angle is defined between the oblique side and
the bottom side within a predetermined range.

12. The OLED display of the claim 9, wherein an area of
each light emitting unit is greater than a predetermined area.

13. The OLED display of the claim 9, wherein each light
emitting unit is inclined to the horizontal plane.

14. The OLED display of the claim 13, wherein the
conductive layer comprises a plurality of protrusions and a
plurality of recesses arranged alternately with each other, the
pixel defining units are formed on the protrusions and the
recesses, the light emitting units are formed between the
protrusions and the recesses.

15. The OLED display of the claim 9, wherein two angles
are defined between each light emitting unit and the hori-
zontal plane.

16. The OLED display of claim 15, wherein the conduc-
tive layer comprises a plurality of protrusions and a plurality
of recesses arranged alternately with each other, the pixel
defining units are formed on the protrusions or the recesses,
the lighting emitting units are formed between two adjacent
recesses or between two adjacent protrusions.

17. The OLED display of claim 9, wherein each pixel
defining unit comprises a flat top end, and the flat top ends
of the pixel defining unit are defined in a same level with
each other.

18. The OLED display of claim 9, wherein further com-
prises a plurality of spacers, a plurality of cathodes, and an
encapsulation layer, the spacers are formed on the pixel
defining units, the cathodes are formed on the lighting
emitting units, and the encapsulation layer is formed at a
topmost layer of the OLED display.

19. A method for manufacturing an organic light emitting
diode (OLED) display, comprising:

forming a switch array layer on a substrate;

forming a flat layer on the switch array layer, patterning
the planarization layer to form the planarization layer
with a zigzag cross-sectional shape;



US 2020/0161392 Al

forming a conductive layer on the flat layer, patterning the
conductive layer to form a plurality of anodes, wherein
the conductive layer has a zigzag cross-sectional shape;

forming a pixel defining layer on the conductive layer,
patterning the pixel defining layer to form a plurality of
pixel defining units spaced from each other; and

forming a light emitting unit on the conductive layer and
between each two adjacent pixel defining units.

20. The method for manufacturing the OLED display of
claim 19, wherein after the step of forming a pixel defining
layer on the conductive layer, and before the step of forming
a light emitting unit on the conductive layer and between
each two adjacent pixel defining units, further comprises:

forming a photo resist spacer layer on the pixel defining

layer, patterning the pixel defining layer and the photo
resist spacer layer by a same mask process to form the
pixel defining units and a plurality of spacers.
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