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(57) ABSTRACT

Provided are an OLED screen and a manufacturing method
thereof. The OLED screen has a display area and a periph-
eral area located on a left side and a right side of the display
area. The OLED screen comprises: a back plate, a polyimide
layer, an array layer, an OLED layer, a thin film encapsu-
lation layer, a polarizer and a cover plate stacked in order;
a mirror layer is disposed between the thin film encapsula-
tion layer and the polarizer, and at least a portion of the
mirror layer in the peripheral area is not covered with the
polarizer; a portion of the cover plate in the peripheral area
is not covered with ink. When the organic light emitting
diode screen is lit, the light emitted by the organic light
emitting diode layer can be transmitted out of the peripheral
area to achieve a frameless display effect.
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FIG. 5
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1
ORGANIC LIGHT EMITTING DIODE
SCREEN AND MANUFACTURING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuing application of PCT Patent
Application No. PCT/CN2018/089412 entitled “Organic
light emitting diode screen and manufacturing method
thereof”, filed on May 31, 2018, which claims priority to
Chinese Patent Application No. 201810372504.4, filed on
Apr. 24, 2018, both of which are hereby incorporated in its
entireties by reference.

FIELD OF THE INVENTION

The present invention relates to a screen display field, and
more particularly to an organic light emitting diode screen
and a manufacturing method thereof.

BACKGROUND OF THE INVENTION

At present, the ultra-narrow frame is pursued for the
mobile phone market. Even being frameless may become
the mainstream. Major mobile phone manufacturing com-
panies and screen research, development and manufacturing
companies are actively developing in research and develop-
ment of related technologies. The organic light emitting
diode screen can realize the effect of bending to the curved
screen at the left frame and the right frame, thereby short-
ening the width of the left frame and the right frame because
of the flexible and bendable properties. However, the 3D
glass has a low yield rate and a high cost. Once the mobile
phone is dropped, the screen is easily broken, and the left
frame and the right frame still possess a width of approxi-
mately 1 mm. The frameless effect cannot be achieved.

SUMMARY OF THE INVENTION

An objective of the present invention is to provide an
organic light emitting diode screen and a manufacturing
method thereof, which can achieve a frameless display
effect.

For solving the aforesaid technical issues, the present
invention provides an organic light emitting diode screen,
having a display area and a peripheral area located on a left
side and a right side of the display area, wherein the organic
light emitting diode screen comprises:

a back plate, a polyimide layer, an array layer, an organic
light emitting diode layer, a thin film encapsulation layer, a
polarizer and a cover plate stacked in order;

wherein a mirror layer is disposed between the thin film
encapsulation layer and the polarizer, and at least a portion
of the mirror layer in the peripheral area is not covered with
the polarizer;

a portion of the cover plate in the peripheral area is not
covered with ink.

The organic light emitting diode layer comprises a plu-
rality of luminous sub pixels separated by a pixel definition
layer, and a cathode is disposed on the pixel definition layer
and the luminous sub pixels, and a thickness of the cathode
on the pixel definition layer in the peripheral area is greater
than a thickness of the cathode on the luminous sub pixels.

A thickness of the pixel definition layer in the peripheral
area is less than a thickness of the pixel definition layer
between two adjacent luminous sub pixels.
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The array layer comprises a buffer layer, a thin film
transistor disposed on the buffer layer, and a planarization
layer disposed on the thin film transistor, and the cathode,
the pixel definition layer and the planarization layer in the
peripheral area are bent toward the thin film transistor and
form a first bending angle with an initial position thereof; or
bent away from the thin film transistor and forms a second
bending angle with the initial position thereof.

Both the first bending angle and the second bending angle
are in a range of 0 degrees to 60 degrees.

At least a portion of the mirror layer is located in the
display area.

At least a portion of the polarizer is located in the
peripheral area.

The mirror layer is a single layer or a multi-layer metal
silver layer.

The present invention further provides a manufacturing
method of an organic light emitting diode screen, compris-
ing:

stacking a back plate, a polyimide layer, an array layer and
an organic light emitting diode layer in order. in a display
area and in an peripheral area defined on a left side and a
right side of the display area;

forming a cathode on luminous sub pixels on the organic
light emitting diode layer and on a pixel definition layer for
separating the luminous sub pixels, wherein a thickness of
the cathode on the pixel definition layer in the peripheral
area is greater than a thickness of the cathode on the
luminous sub pixels;

forming a thin film encapsulation layer for packaging the
back plate, the polyimide layer, the array layer and the
organic light emitting diode layer;

disposing a polarizer on the thin film encapsulation layer,
and disposing a mirror layer between the thin film encap-
sulation layer and the polarizer, wherein at least a portion of
the mirror layer in the peripheral area is not covered with the
polarizer; and

disposing a cover plate on the polarizer, wherein a portion
of the cover plate in the peripheral area is not covered with
ink.

Forming the array layer comprises: forming a buffer layer,
and forming a thin film transistor on the buffer layer, and
forming a planarization layer on the thin film transistor;

bending the cathode, the pixel definition layer and the
planarization layer in the peripheral area toward the thin film
transistor, and forming a first bending angle with an initial
position thereof; or bending the cathode, the pixel definition
layer and the planarization layer in the peripheral area away
from the thin film transistor and forming a second bending
angle with the initial position thereof.

The benefits of the embodiment of the present invention
are: a mirror layer is disposed in the peripheral area on the
left side and the right side of the display area, at least a
portion of the mirror layer is not covered by the polarizer
thereon, and the cover plate on the polarizer is also not
covered with ink. When the organic light emitting diode
screen is lit, the light emitted by the organic light emitting
diode layer can be transmitted out of the peripheral area to
achieve a frameless display effect; when the organic light
emitting diode layer does not emit light, the mirror layer can
reflect the external light to achieve the display effect of the
mirror-type organic light emitting diode screen, and can
prevent the traces in the peripheral area from being observed
from the outside;

the cathode on the pixel definition layer in the peripheral
area is thickened, such that a thickness of the cathode on the
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pixel definition layer is greater than a thickness of the
cathode on the luminous sub pixels for further enhancing the
mirror effect;

the cathode, the pixel definition layer and the planariza-
tion layer in the peripheral area are bent for facilitating the
light emitted by the luminous sub pixels near the peripheral
area to be reflected at an appropriate angle to form a better
frameless display effect.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to more clearly illustrate the embodiments of the
present invention or prior art, the following figures will be
described in the embodiments are briefly introduced. It is
obvious that the drawings are merely some embodiments of
the present invention, those of ordinary skill in this field can
obtain other figures according to these figures without
paying the premise.

FIG. 1 is a schematic side view structural diagram of an
organic light emitting diode screen according to the first
embodiment of the present invention.

FIG. 2 is a schematic side view specific structural diagram
of an organic light emitting diode screen according to the
first embodiment of the present invention.

FIG. 3 is a schematic front view structural diagram of an
organic light emitting diode screen according to the first
embodiment of the present invention.

FIG. 4 is another schematic side view specific structural
diagram of an organic light emitting diode screen according
to the first embodiment of the present invention.

FIG. 5 is one another schematic side view specific struc-
tural diagram of an organic light emitting diode screen
according to the first embodiment of the present invention.

FIG. 6 is a flowchart of a manufacturing method of an
organic light emitting diode screen according to the second
embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The following descriptions for the respective embodi-
ments are specific embodiments capable of being imple-
mented for illustrations of the present invention with refer-
ring to appended figures.

Please refer to FIG. 1. The first embodiment of the present
invention provides an organic light emitting diode screen,
having a display area 1 and a peripheral area 2 located on a
left side and a right side of the display area 1, wherein the
organic light emitting diode screen comprises:

a back plate 10, a polyimide layer 11, an array layer 12,
an organic light emitting diode layer 13, a thin film encap-
sulation layer 14, a polarizer 30 and a cover plate 40 stacked
in order;

wherein a mirror layer 20 is disposed between the thin
film encapsulation layer 14 and the polarizer 30, and at least
a portion of the mirror layer 20 in the peripheral area 2 is not
covered with the polarizer 30;

a portion 400 of the cover plate 40 in the peripheral area
2 is not covered with ink.

In the organic light emitting diode screen of this embodi-
ment, at least a portion of the mirror layer 20 in the
peripheral area 2 is not covered with the polarizer 30, and
meanwhile, the cover plate 40 on the polarizer 30 is not
covered with ink. When the organic light emitting diode
screen is lit, the light emitted by the organic light emitting
diode layer 13 can be transmitted out of the peripheral area
2 to achieve a frameless display effect; when the organic
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light emitting diode layer 13 does not emit light, the mirror
layer 20 can reflect the external light to achieve the display
effect of the mirror-type organic light emitting diode screen,
and can prevent the traces in the peripheral area 2 from being
observed from the outside.

Specifically, OLED screen of this embodiment is a
stacked structure having a thickness. The display area 1 and
the peripheral area 2, which are defined, are also stacked
structures with a thickness. As an illustration, FIG. 1 shows
a display area 1 and a peripheral area 2 on the right side of
an organic light emitting diode screen according to the
present embodiment. The first edge line el indicates a right
edge of the display area 1. The second edge line €2 indicates
an edge of the peripheral area 2 on the right side of the
display area 1. The peripheral area 2 is an area between the
first edge line el and the second edge line e2. It can be
understood that, on the left side of the display area 1, there
is also a left-side peripheral area that has the same structure
and is disposed symmetrically with the right-side peripheral
area 2.

In this embodiment, the organic light emitting diode
screen adopts a polyimide layer 11 instead of the glass in the
liquid crystal panel as a substrate of the display screen, and
an array process is performed thereon, and a back plate (BP)
10 is adhered under the polyimide layer 12. A material of the
back plate 10 is a PET (polyethylene terephthalate), which
can improve the rigidity of the organic light emitting diode
display to prevent the display screen from being too soft, and
to make the display screen have a certain degree of flex-
ibility at the same time. In the production, the array layer 12
is prepared on the polyimide layer 11, which the back plate
10 is attached. The array layer 12 serves as a thin film
transistor array substrate for controlling light emission of the
upper organic light emitting diode layer. According to design
requirements, the organic light emitting diode layer 13 and
the thin film encapsulation (TFE) layer 14 are further formed
in a predetermined area. The organic light emitting diode
layer 13 functions as an organic light emitting layer to
realize light emission of the pixel. The role of the thin film
encapsulation layer 14 is to encapsulate the light emitting
layer to prevent moisture from damaging the material and
element of the light emitting layer.

Please refer to FIG. 2 is a schematic side view specific
structural diagram of the array layer 12 and the structure
thereon in the organic light emitting diode screen shown in
FIG. 1, The array layer 12 comprises a buffer layer 120, a
thin film transistor (TFT) 121 disposed on the buffer layer
120, a planarization layer 122 disposed on the thin film
transistor 121 and an anode 123 disposed on the planariza-
tion layer 122 and connected to the thin film transistor 121
through a contact hole. The organic light emitting diode
layer 13 comprises a plurality of luminous sub pixels 130,
and the luminous sub pixels 130 are separated by a pixel
definition layer (PDL) 15 provided on the anode 123 and the
planarization layer 122 to prevent color mixing. A cathode
16 is disposed on the pixel definition layer 15 and the
luminous sub pixels 130. A main component of the cathode
16 is a metal such as magnesium (Mg) or silver (Ag). In case
that the cathode 160 on the pixel definition layer 15 in the
peripheral area 2 is thickened, when the luminous sub pixels
130 do not emit light, the peripheral area 2 may exhibit a
mirror-like effect, and when the luminous sub pixels 130
emit light, the peripheral area can normally display again,
thereby achieving a frameless display effect. Therefore, in
this embodiment, in addition to providing the mirror layer 20
between the thin film encapsulation layer 14 and the polar-
izer 30, for further enhancing the mirror effect of the
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peripheral area 2, the cathode 160 on the pixel definition
layer 150 in the peripheral area 2 is also thickened, such that
a thickness of the cathode 160 on the pixel definition layer
150 is greater than a thickness of the cathode 161 on the
luminous sub pixels 130. Furthermore, the thickness of the
pixel definition layer 150 in the peripheral area 2 is reduced
to be less than the thickness of the pixel definition layer 151
between the adjacent two luminous sub pixels 130. Thus, the
light emitted by the luminous sub pixels 130 located at the
edge of the display area 1 will not be blocked by the pixel
definition layer 150 and will be reflected by the cathode 160
to achieve a frameless display effect.

The mirror layer 20 is a single layer or a multi-layer metal
silver layer (Ag), which can be formed by deposition or
evaporation. For ensuring the optical effect, the mirror layer
20 can properly cover the display area 1. Namely, the mirror
layer 20 can be partially located in the display area 1.
Similarly, at least a portion of the polarizer 30 is located in
the peripheral area 2, and the edge line thereof is as shown
by a third edge line €3 in FIG. 2. An edge line of the cathode
16 is shown as a fourth edge line e4 in FIG. 2, and the third
edge line e3 and the fourth edge line e4 are located between
the first edge line el and the second edge line e2.

Understandably, in a typical organic light emitting diode
screen, the peripheral area of the left end and the right end
of the cover plate will be printed with ink; as shown in FIG.
3, the organic light emitting diode screen of the present
embodiment eliminates the ink printing of the left and right
peripheral areas 2 of the cover plate 40. Namely, the portion
400 of the cover plate 40 in the peripheral area 2 is not
covered with ink, so that the peripheral area 2 as displaying
is shortened to achieve a frameless display effect.

In order to facilitate the light emitted by the luminous sub
pixels 130 near the peripheral area 2 to be reflected at an
appropriate angle to form a better frameless display effect,
the present embodiment further bends the cathode 160, the
pixel definition layer 150 and the planarization layer 122 in
the peripheral area 2. Specifically, referring to FIG. 4 and
FIG. 5 respectively, the cathode 160, the pixel definition
layer 150 and the planarization layer 122 in the peripheral
area 2 are bent toward the thin film transistor 121 and form
a first bending angle a1 with an initial position thereof in
FIG. 4; the cathode 160, the pixel definition layer 150 and
the planarization layer 122 in the peripheral area 2 are bent
away from the thin film transistor 121 and forms a second
bending angle a2 with the initial position thereof in FIG. 5.
The first bending angle a1 and the second bending angle 0.2
are both in a range of 0 degrees to 60 degrees, and the
specific value is determined by the display effect, which can
be verified through experiments.

Please refer to FIG. 6. Corresponding to the organic light
emitting diode screen according to the first embodiment of
the present invention, the second embodiment of the present
invention provides a manufacturing method of an organic
light emitting diode screen, comprising steps of:

stacking a back plate, a polyimide layer, an array layer and
an organic light emitting diode layer in order, in a display
area and in an peripheral area defined on a left side and a
right side of the display area;

forming a cathode on luminous sub pixels on the organic
light emitting diode layer and on a pixel definition layer for
separating the luminous sub pixels, wherein a thickness of
the cathode on the pixel definition layer in the peripheral
area is greater than a thickness of the cathode on the
luminous sub pixels;
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forming a thin film encapsulation layer for packaging the
back plate, the polyimide layer, the array layer and the
organic light emitting diode layer;

disposing a polarizer on the thin film encapsulation layer,
and disposing a mirror layer between the thin film encap-
sulation layer and the polarizer, wherein at least a portion of
the mirror layer in the peripheral area is not covered with the
polarizer; and

disposing a cover plate on the polarizer, wherein a portion
of the cover plate in the peripheral area is not covered with
ink.

Forming the array layer comprises: forming a buffer layer,
and forming a thin film transistor on the buffer layer, and
forming a planarization layer on the thin film transistor;

bending the cathode, the pixel definition layer and the
planarization layer in the peripheral area toward the thin film
transistor, and forming a first bending angle with an initial
position thereof; or bending the cathode, the pixel definition
layer and the planarization layer in the peripheral area away
from the thin film transistor and forming a second bending
angle with the initial position thereof.

With FIG. 1 to FIG. 5, in the production of the organic
light emitting diode screen, the array layer 12 is prepared on
the polyimide layer 11, which the back plate 10 is attached.
The array layer 12 serves as a thin film transistor array
substrate for controlling light emission of the upper organic
light emitting diode layer 13. The array layer 12 comprises
a buffer layer 120, a thin film transistor (TFT) 121 disposed
on the buffer layer 120, a planarization layer 122 disposed
on the thin film transistor 121 and an anode 123 disposed on
the planarization layer 122 and connected to the thin film
transistor 121 through a contact hole. The organic light
emitting diode layer 13 comprises a plurality of luminous
sub pixels 130, and the luminous sub pixels 130 are sepa-
rated by a pixel definition layer 15 provided on the anode
123 and the planarization layer 122 to prevent color mixing.
A cathode 16 is disposed on the pixel definition layer 15 and
the luminous sub pixels 130. A main component of the
cathode 16 is a metal such as magnesium (Mg) or silver
(Ag). In case that the cathode 160 on the pixel definition
layer 15 in the peripheral area 2 is thickened, when the
luminous sub pixels 130 do not emit light, the peripheral
area 2 may exhibit a mirror-like effect, and when the
luminous sub pixels 130 emit light, the peripheral area can
normally display again, thereby achieving a frameless dis-
play effect. Therefore, in this embodiment, in addition to
providing the mirror layer 20 between the thin film encap-
sulation layer 14 and the polarizer 30, for further enhancing
the mirror effect of the peripheral area 2, the cathode 160 on
the pixel definition layer 150 in the peripheral area 2 is also
thickened, such that a thickness of the cathode 160 on the
pixel definition layer 150 is greater than a thickness of the
cathode 161 on the luminous sub pixels 130. Furthermore,
the thickness of the pixel definition layer 150 in the periph-
eral area 2 is reduced to be less than the thickness of the
pixel definition layer 151 between the adjacent two lumi-
nous sub pixels 130. Thus, the light emitted by the luminous
sub pixels 130 located at the edge of the display area 1 will
not be blocked by the pixel definition layer 150 and will be
reflected by the cathode 160 to achieve a frameless display
effect.

Specifically, the mirror layer 20 is a single layer or a
multi-layer metal silver layer, which can be formed by
deposition or evaporation.

In order to facilitate the light emitted by the luminous sub
pixels 130 near the peripheral area 2 to be reflected at an
appropriate angle to form a better frameless display effect,
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the present embodiment further bends the cathode 160, the
pixel definition layer 150 and the planarization layer 122 in
the peripheral area 2. Specifically, referring to FIG. 4 and
FIG. 5 respectively, the cathode 160, the pixel definition
layer 150 and the planarization layer 122 in the peripheral
area 2 are bent toward the thin film transistor 121 and form
a first bending angle c.1 with an initial position thereof in
FIG. 4; the cathode 160, the pixel definition layer 150 and
the planarization layer 122 in the peripheral area 2 are bent
away from the thin film transistor 121 and forms a second
bending angle a2 with the initial position thereof in FIG. 5.
The first bending angle ol and the second bending angle o2
are both in a range of 0 degrees to 60 degrees, and the
specific value is determined by the display effect, which can
be verified through experiments.

With the aforesaid description, the benefits of the embodi-
ment of the present invention are: a mirror layer is disposed
in the peripheral area on the left side and the right side of the
display area, at least a portion of the mirror layer is not
covered by the polarizer thereon, and the cover plate on the
polarizer is also not covered with ink. When the organic light
emitting diode screen is lit, the light emitted by the organic
light emitting diode layer can be transmitted out of the
peripheral area to achieve a frameless display effect; when
the organic light emitting diode layer does not emit light, the
mirror layer can reflect the external light to achieve the
display effect of the mirror-type organic light emitting diode
screen, and can prevent the traces in the peripheral area from
being observed from the outside;

the cathode on the pixel definition layer in the peripheral
area is thickened, such that a thickness of the cathode on the
pixel definition layer is greater than a thickness of the
cathode on the luminous sub pixels for further enhancing the
mirror effect;

the cathode, the pixel definition layer and the planariza-
tion layer in the peripheral area are bent for facilitating the
light emitted by the luminous sub pixels near the peripheral
area to be reflected at an appropriate angle to form a better
frameless display effect.

Above are embodiments of the present invention, which
does not limit the scope of the present invention. Any
equivalent amendments within the spirit and principles of
the embodiment described above should be covered by the
protected scope of the invention.

What is claimed is:

1. An organic light emitting diode screen, having a display
area (1) and a peripheral area (2) located on a left side and
a right side of the display area (1), wherein the organic light
emitting diode screen comprises:

a back plate (10), a polyimide layer (11), an array layer

(12), an organic light emitting diode layer (13), a thin
film encapsulation layer (14), a polarizer (30) and a
cover plate (40) stacked in order;

wherein a mirror layer (20) is disposed between the thin

film encapsulation layer (14) and the polarizer (30), and
at least a portion of the mirror layer (20) in the
peripheral area (2) is not covered with the polarizer
(30).

2. The organic light emitting diode screen according to
claim 1, wherein the organic light emitting diode layer (13)
comprises a plurality of luminous sub pixels (130) separated
by a pixel definition layer (15), and a cathode (16) is
disposed on the pixel definition layer (15) and the luminous
sub pixels (130), and a thickness of the cathode (160) on the
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pixel definition layer (150) in the peripheral area (2) is
greater than a thickness of the cathode (161) on the luminous
sub pixels (130).

3. The organic light emitting diode screen according to
claim 2, wherein a thickness of the pixel definition layer
(150) in the peripheral area (2) is less than a thickness of the
pixel definition layer (151) between two adjacent luminous
sub pixels (130).

4. The organic light emitting diode screen according to
claim 2, wherein the array layer (12) comprises a buffer layer
(120), a thin film transistor (121) disposed on the buffer
layer (120), and a planarization layer (122) disposed on the
thin film transistor (121), and the cathode (160), the pixel
definition layer (150) and the planarization layer (122) in the
peripheral area (2) are bent toward the thin film transistor
(121) and form a first bending angle with an initial position
thereof;, or bent away from the thin film transistor (121) and
forms a second bending angle with the initial position
thereof.

5. The organic light emitting diode screen according to
claim 4, wherein both the first bending angle and the second
bending angle are in a range of 0 degrees to 60 degrees.

6. The organic light emitting diode screen according to
claim 1, wherein at least a portion of the mirror layer (20)
is located in the display area (1).

7. The organic light emitting diode screen according to
claim 1, wherein at least a portion of the polarizer (30) is
located in the peripheral area (2).

8. The organic light emitting diode screen according to
claim 1, wherein the mirror layer (20) is a single layer or a
multi-layer metal silver layer.

9. A manufacturing method of an organic light emitting
diode screen, comprising:

stacking a back plate, a polyimide layer, an array layer and

an organic light emitting diode layer in order, in a
display area and in an peripheral area defined on a left
side and a right side of the display area;

forming a cathode on luminous sub pixels on the organic

light emitting diode layer and on a pixel definition layer
for separating the luminous sub pixels, wherein a
thickness of the cathode on the pixel definition layer in
the peripheral area is greater than a thickness of the
cathode on the luminous sub pixels;

forming a thin film encapsulation layer for packaging the

back plate, the polyimide layer, the array layer and the
organic light emitting diode layer;

disposing a polarizer on the thin film encapsulation layer,

and disposing a mirror layer between the thin film
encapsulation layer and the polarizer, wherein at least
a portion of the mirror layer in the peripheral area is not
covered with the polarizer; and

disposing a cover plate on the polarizer.

10. The manufacturing method of the organic light emit-
ting diode screen according to claim 9, wherein forming the
array layer comprises: forming a buffer layer, and forming a
thin film transistor on the buffer layer, and forming a
planarization layer on the thin film transistor;

bending the cathode, the pixel definition layer and the

planarization layer in the peripheral area toward the
thin film transistor, and forming a first bending angle
with an initial position thereof; or bending the cathode,
the pixel definition layer and the planarization layer in
the peripheral area away from the thin film transistor
and forming a second bending angle with the initial
position thereof.
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