US 20200185645A1

a9y United States

(12) Patent Application Publication (i) Pub. No.: US 2020/0185645 A1

(43) Pub. Date: Jun. 11, 2020
(54) ACTIVE MATRIX ORGANIC LIGHT Publication Classification
EMITTING DIODE PANEL (51) Int. CL
(71) Applicant: Wuhan China Star Optoelectronics gz;i gj% (58828})
Semincoductor Display Technology ( )
Co., Ltd., Wuhan (CN) HOIL 27/32 (2006.01)
’ ’ HOIL 51/56 (2006.01)
(72) Inventor: Shuang E, Wuhan (CN) (52) US. CL
CPC ... HOIL 51/5253 (2013.01); HO1L 51/0097
(2013.01); HOIL 27/323 (2013.01); HOIL
(73) Assignee: Wuhan China Star Optoelectronics 51/5281 (2013.01); HOIL 2251/558 (2013.01);
Semiconductor Display Technology HOIL 51/56 (2013.01); HOIL 27/3244
Co., Ltd., Wuhan (CN) (2013.01); HOIL 2251/5338 (2013.01); HOIL
51/5246 (2013.01)
(21) Appl. No.: 16/477,888
(57) ABSTRACT
(22) PCT Filed: Mar. 5, 2019 The present disclosure provides an AMOLED panel pro-
‘ vided with a hydrogel layer on a bent portion between a first
(86) PCT Nou: PCT/CN2019/076917 backing plate and a second backing plate. The hydrogel
§ 371 (e)(1), layer can increase structural strength and toughness of a
(2) Date: Jul. 14, 2019 fillet of the bent portion formed by folding the bent portion,
Therefore, the bent portion can maintain its structural
(30) Foreign Application Priority Data strength and shape when it is folded and is not easily
deformed, broken or cracked, thereby improving the product
Dec. 6,2018  (CN) .o 201811486981.X quality and durability of the AMOLED panel.
JEENSEEAN X v AN
T '/ X >/>y>< /><y g
90 >< K AR ‘
>< ><
: \ AR
E \ \ \\ \ \ NN \\

a0 ""‘"'"'" >< o ><

><><

// s //////// /

s / //

// / / //

5T

//////7///////// o

/
.
<o

[ O \\ OO J

N \




Patent Application Publication  Jun. 11,2020 Sheet 1 of 5 US 2020/0185645 A1

=

Ao

FIG. 1

XS AARHENRS
S x§> %EKFL



Patent Application Publication  Jun. 11,2020 Sheet 2 of 5 US 2020/0185645 A1

B
0 278 VE e % z i}
Q WW& X K?<>< %@yy “%

92~ D D N

/2%44&72%%4§§§§

”// / s
g ~—-—-~~"----~7/ s

@“”““€4427/Z&ZZQVz§AL :

e
FIG. 2



Patent Application Publication  Jun. 11,2020 Sheet 3 of 5 US 2020/0185645 A1

i N T
AVEVAVAVAN, S =N
e 30




Patent Application Publication

Jun. 11,2020 Sheet 4 of 5 US 2020/0185645 A1

.
.
\\
T — \\
— «
-
\\ b
AN \
\ \\
‘\ \\
N A\
A\
\\ \
\
\ Ay
\ \
\ |
1 i
\ \
| |
\ |
| |
| |
/ |
/ |
/
/ /
/'/ ,/
/ :
/ I
/ !
,/ |
/ !
S ’
——— 45‘;/”/»//,14/'




US 2020/0185645 A1

Jun. 11,2020 Sheet 5 of 5

Patent Application Publication

(A
‘ B
1717

- .

FIG. 6



US 2020/0185645 A1l

ACTIVE MATRIX ORGANIC LIGHT
EMITTING DIODE PANEL

FIELD OF INVENTION

[0001] The present disclosure relates to a field of active
matrix organic light emitting diode (AMOLED) panel tech-
nology, and particularly to an AMOLED panel whose bent
portion is strengthened.

BACKGROUND

[0002] Compared with traditional liquid crystal display
screens, active matrix organic light emitting diode (AMO-
LED) screens have advantages of fast response times, self-
illumination, wide viewing angles, good display effect, and
low power consumption. In order to reduce product size,
AMOLED panels typically require a pad bending process
that is to fold a flexible printed circuit (FPC) along a bent
portion. After the FPC is folded, the bent portion forms a
fillet. The fillet will affect product quality. This is because
the bent portion is subjected to larger stress, so that the fillet
of the bent portion is prone to quality problems such as
deformation or breakage during product production and use.
[0003] Therefore, it is necessary to propose a new AMO-
LED panel to solve the quality problem that the existing
AMOLED panels are prone to deformation or breakage at
the bent portions thereof.

SUMMARY OF DISCLOSURE

[0004] To solve the aforementioned technical problem, the
present disclosure provides an AMOLED panel capable of
solving the problem that the existing AMOLED panels are
prone to deformation or breakage at the bent portions
thereof.

[0005] The present disclosure provides an AMOLED
panel, comprising;

[0006] an insulating substrate layer having a bent portion,
[0007] a first backing plate and a second backing plate
disposed on the insulating substrate layer and separated by
the bent portion;

[0008] a hydrogel coated on the bent portion between the
first backing plate and the second backing plate;

[0009] an organic light emitting diode (OLED) layer dis-
posed on a surface of the insulating substrate layer opposite
to the surface on which the first backing plate and the second
backing plate are disposed;

[0010] a touch plate optical clear adhesive layer disposed
on a surface of the OLED layer opposite to the surface on
which the insulating substrate layer is disposed;

[0011] a touch plate layer disposed on a surface of the
touch plate optical clear adhesive layer opposite to the
surface on which the OLED layer is disposed,

[0012] a polarizer layer disposed on a surface of the touch
plate layer opposite to the surface on which the touch plate
optical clear adhesive layer is disposed;

[0013] an optical clear adhesive layer disposed on a sur-
face of the polarizer layer opposite to the surface on which
the touch plate layer is disposed; and

[0014] a cover glass layer disposed on a surface of the
optical clear adhesive layer opposite to the surface on which
the polarizer layer is disposed.

[0015] In an embodiment, an area of the second backing
plate is less than that of the first backing plate, and when the
insulating substrate layer is folded at the bent portion, an
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orthographic projection area of the second backing plate all
falls on a surface of the first backing plate facing the second
backing plate.

[0016] In an embodiment, when the bent portion is in a
folded state, its bending angle is 180 degrees.

[0017] In an embodiment, the hydrogel layer has a thick-
ness of 20-50 pm.

[0018] In an embodiment, the insulating substrate layer is
made of a polyimide (PI) material.

[0019] The present disclosure further provides a method of
manufacturing an AMOLED panel, comprising:

[0020] Step 1: uniformly coating the hydrogel layer on the
bent portion between the first backing plate and the second
backing plate;

[0021] Step 2: irradiating the hydrogel layer with ultra-
violet to solidify the hydrogel layer; and

[0022] Step 3: folding the first backing plate and the
second backing plate deposited on the insulating substrate
layer at the bent portion, such that a bending angle of the
bent portion is 180 degrees when the bent portion is in a
folded state.

[0023] In an embodiment, an area of the second backing
plate is less than that of the first backing plate, and when the
insulating substrate layer is folded at the bent portion, an
orthographic projection area of the second backing plate all
falls on a surface of the first backing plate facing the second
backing plate.

[0024] The present disclosure provides an AMOLED
panel provided with a hydrogel layer on a bent portion
between a first backing plate and a second backing plate. The
hydrogel layer can increase structural strength and tough-
ness of a fillet of the bent portion formed by folding the bent
portion, Therefore, the bent portion can maintain its struc-
tural strength and shape when it is folded and is not easily
deformed, broken or cracked, thereby improving the product
quality and durability of the AMOLED panel.

BRIEF DESCRIPTION OF DRAWINGS

[0025] In order to more clearly illustrate the technical
solutions in the embodiments of the present disclosure, a
brief description of accompanying drawings used in the
description of the embodiments of the present disclosure
will be given below. Obviously, the accompanying drawings
in the following description are merely some embodiments
of the present disclosure. For those skilled in the art, other
drawings may be obtained from these accompanying draw-
ings without creative labor.

[0026] FIG. 1 is a structural schematic diagram of an
AMOLED panel according to an embodiment of the present
disclosure.

[0027] FIG. 2 is a cross-sectional view of the AMOLED
panel according to the embodiment of the present disclosure
taken along a line A-A shown in FIG. 1.

[0028] FIG. 3 is a structural schematic diagram showing
that a bent portion of the AMOLED panel according to the
embodiment of the present disclosure is folded.

[0029] FIG. 4 is a schematic diagram of a fillet formed by
folding bent portion 20 of the AMOLED panel according to
the embodiment of the present disclosure.

[0030] FIG. 5 is a schematic diagram showing that the
bent portion of the AMOLED panel according to the
embodiment of the present disclosure is coated with a
hydrogel.
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[0031] FIG. 6 is a schematic diagram showing that the
hydrogel coated on the bent portion of the AMOLED panel
according to the embodiment of the present disclosure is
cured by an ultraviolet (UV) lamp.

DETAILED DESCRIPTION

3

[0032] Reference throughout this specification to “an
embodiment” means that a particular feature, structure, or
characteristic described in connection with the indicated
embodiment is included in at least one embodiment of the
present disclosure. The same terms appearing in different
places in the specification are not necessarily limited to the
same embodiments, but should be understood as indepen-
dent or alternative embodiments to other embodiments. In
view of the technical solutions disclosed in the embodiments
of the present disclosure, those skilled in the art should
understand that the embodiments described in the present
disclosure may have other combinations or modifications in
accordance with the embodiments of the present disclosure.
[0033] The following description of various embodiments
of the present disclosure with reference to the accompanying
drawings is used to illustrate specific embodiments that can
be practiced. Directional terms mentioned in the present
disclosure, such as “above”, “below”, “front”, “rear”, “left”,
“right”, “inside”, “outside”, “side”, “vertical”, “horizontal”,
etc., are merely used to indicate the direction of the accom-
panying drawings. Therefore, the directional terms are used
for illustrating and understanding the present disclosure
rather than limiting the present disclosure.

[0034] FIG. 1 is a structural schematic diagram of an
active matrix organic light emitting diode (AMOLED) panel
according to an embodiment of the present disclosure. A first
backing plate 10, a bent portion 20, and a second backing
plate 30 are disposed on an insulating substrate layer of the
AMOLED panel. The second backing plate 30 is coupled to
the first backing plate 10 by the bent portion 20. An area of
the second backing plate 30 is less than that of the first
backing plate 10, and when the insulating substrate layer is
folded, an orthographic projection area of the second back-
ing plate 30 all falls on a surface of the first backing plate 10
facing the second backing plate 30. The first backing plate
10 and the second backing plate 30 have a thickness of 95
pm.

[0035] FIG. 2 is a cross-sectional view of the AMOLED
panel according to the embodiment of the present disclosure
taken along a line A-A shown in FIG. 1. The first backing
plate 10 and the second backing plate 30 are disposed on the
insulating substrate layer 22 and separated by the bent
portion 20. The bent portion 20 between the first backing
plate 10 and the second backing plate 30 is coated with a
hydrogel layer 50. When the second backing plate 30 and the
first backing plate 10 are in a folded state, the hydrogel layer
50 can increase structural strength of the bent portion 20.
The insulating substrate layer 22 may be made of a poly-
imide (PI) material. The hydrogel layer 50 may be made of
a photocurable material such as an ultraviolet (UV) curable
material. A thickness of the hydrogel layer 50 may be set
between 20 um and 50 um. A width of the hydrogel layer 50
may be the same as the width of the bent portion 20. The
hydrogel layer 50 can support and protect the bent portion
20. An organic light emitting diode (OLED) layer 60 is
disposed on a surface of the insulating substrate layer 22
opposite to the surface on which the first backing plate 10
and the second backing plate 30 are disposed. The OLED
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layer 60 further comprises a thin film transistor layer (TFT
layer) and a thin film encapsulation layer (TFE layer). A
touch plate optical clear adhesive layer (TP OCA layer) 70
is disposed on a surface of the OLED layer 60 opposite to
the surface on which the insulating substrate layer 22 is
disposed. A touch plate layer (TP layer) 80 is disposed on a
surface of the touch plate optical clear adhesive layer 70
opposite to the surface on which the OLED layer 60 is
disposed. A polarizer layer (POL layer) 90 is disposed on a
surface of the touch plate layer 80 opposite to the surface on
which the touch plate optical clear adhesive layer 70 is
disposed. An optical clear adhesive layer 92 disposed on a
surface of the polarizer layer 90 opposite to the surface on
which the touch plate layer is disposed 80. A cover glass
layer 94 disposed on a surface of the optical clear adhesive
layer 92 opposite to the surface on which the polarizer layer
90 is disposed.

[0036] FIG. 3 is a structural schematic diagram showing
that a bent portion 20 of the AMOLED panel according to
the embodiment of the present disclosure is folded. Because
an area of the second backing plate is less than that of the
first backing plate, when the insulating substrate layer is
folded, an orthographic projection area of the second back-
ing plate all falls on a surface of the first backing plate facing
the second backing plate. The hydrogel layer 50, coated on
the bent portion 20 between the first backing plate 10 and the
second backing plate 30, can increase structural strength of
the bent portion 20 when the second backing plate 30 and the
first backing plate 10 are in a folded state. Therefore, the
bent portion 20 is not easily deformed. broken or cracked.
[0037] FIG. 4 is a schematic diagram of a fillet formed by
folding bent portion 20 of the AMOLED panel according to
the embodiment of the present disclosure. Since a bending
angle of the fillet formed by folding the bent portion 20 may
be up to 180 degrees, the fillet of the folded bent portion 20
will continue to be subjected to larger bending stress.
However, the hydrogel layer 50, coated on the bent portion
20 between the first backing plate 10 and the second backing
plate 30, can increase structural strength of the fillet of the
bent portion 20. Therefore, the bent portion 20 is not easily
deformed, broken or cracked.

[0038] FIG. 5 is a schematic diagram showing that the
bent portion of the AMOLED panel according to the
embodiment of the present disclosure is coated with a
hydrogel 50. FI1G. 6 is a schematic diagram showing that the
hydrogel layer 50 coated on the bent portion of the AMO-
LED panel according to the embodiment of the present
disclosure is cured by an ultraviolet lamp. First, the hydrogel
layer 50 is uniformly coated on the bent portion 20 between
the second backing plate 30 and the first backing plate 10 by
a hydrogel coating needle 40. Next, the hydrogel layer 50 is
irradiated with UV light by a UV lamp 60 to cure the
hydrogel layer 50. After the hydrogel layer 50 is cured by
UV light irradiation, it can provide sufficient structural
strength and toughness to the bent portion 20. Therefore, the
bent portion 20 can maintain its structural strength and shape
when it is folded. Finally, the first backing plate 10 and the
second backing plate 30 are folded at the bent portion 20 to
be in an installed state that can be installed in a product.
[0039] The present disclosure provides an AMOLED
panel provided with a hydrogel layer on a bent portion
between a first backing plate and a second backing plate. The
hydrogel layer can increase structural strength and tough-
ness of a fillet of the bent portion formed by folding the bent
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portion, Therefore, the bent portion can maintain its struc-
tural strength and shape when it is folded and is not easily
deformed, broken or cracked, thereby improving the product
quality and durability of the AMOLED panel.

[0040] The present disclosure has been disclosed in the
above preferred embodiments, but the preferred embodi-
ments are not intended to limit the present disclosure. Those
skilled in the art can make various modifications to the
above embodiments without departing from the technical
idea of the present disclosure, and the modifications are all
within the scope defined by the claims of the present
disclosure.

What is claimed is:

1. An active matrix organic light emitting diode (AMO-
LED) panel, comprising:

an insulating substrate layer having a bent portion;

a first backing plate and a second backing plate disposed
on the insulating substrate layer and separated by the
bent portion;

a hydrogel layer coated on the bent portion between the
first backing plate and the second backing plate;

an organic light emitting diode (OLED) layer disposed on
a surface of the insulating substrate layer opposite to
the surface on which the first backing plate and the
second backing plate are disposed;

a touch plate optical clear adhesive layer disposed on a
surface of the OLED layer opposite to the surface on
which the insulating substrate layer is disposed;

atouch plate layer disposed on a surface of the touch plate
optical clear adhesive layer opposite to the surface on
which the OLED layer is disposed;

a polarizer layer disposed on a surface of the touch plate
layer opposite to the surface on which the touch plate
optical clear adhesive layer is disposed;

an optical clear adhesive layer disposed on a surface of the
polarizer layer opposite to the surface on which the
touch plate layer is disposed; and

a cover glass layer disposed on a surface of the optical
clear adhesive layer opposite to the surface on which
the polarizer layer is disposed.

2. The AMOLED panel according to claim 1, wherein an
area of the second backing plate is less than that of the first
backing plate, and when the insulating substrate layer is
folded at the bent portion, an orthographic projection area of
the second backing plate all falls on a surface of the first
backing plate facing the second backing plate.

3. The AMOLED panel according to claim 2, wherein
when the bent portion is in a folded state, its bending angle
is 180 degrees.

4. The AMOLED panel according to claim 1, wherein the
first backing plate and the second backing plate have a
thickness of 95 um.

5. The AMOLED panel according to claim 1, wherein the
OLED layer further comprises a thin film transistor layer
(TFT layer) and a thin film encapsulation layer (TFE layer).

6. The AMOLED panel according to claim 1, wherein the
hydrogel layer has a thickness of 20-50 pm.

7. The AMOLED panel according to claim 1, wherein the
insulating substrate layer is made of a polyimide (PI)
material.

8. The AMOLED panel according to claim 1, wherein the
hydrogel layer is made of a photocurable material.

9. The AMOLED panel according to claim 1, wherein the
hydrogel layer is made of an ultraviolet curable material.
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10. A method of manufacturing an active matrix organic
light emitting diode (AMOLED) panel, wherein the AMO-
LED panel comprises:

an insulating substrate layer having a bent portion;

a first backing plate and a second backing plate disposed
on the insulating substrate layer and separated by the
bent portion;

a hydrogel layer coated on the bent portion between the
first backing plate and the second backing plate;

an organic light emitting diode (OLED) layer disposed on
a surface of the insulating substrate layer opposite to
the surface on which the first backing plate and the
second backing plate are disposed;

a touch plate optical clear adhesive layer disposed on a
surface of the OLED layer opposite to the surface on
which the insulating substrate layer is disposed;

a touch plate laver disposed on a surface of the touch plate
optical clear adhesive layer opposite to the surface on
which the OLED layer is disposed;

a polarizer layer disposed on a surface of the touch plate
layer opposite to the surface on which the touch plate
optical clear adhesive layer is disposed;

an optical clear adhesive layer disposed on a surface of the
polarizer layer opposite to the surface on which the
touch plate layer is disposed; and

a cover glass layer disposed on a surface of the optical
clear adhesive layer opposite to the surface on which
the polarizer layer is disposed; and

wherein the method comprises:

Step 1: uniformly coating the hydrogel layer on the bent
portion between the first backing plate and the second
backing plate;

Step 2: irradiating the hydrogel layer with ultraviolet to
solidify the hydrogel layer;

Step 3: folding the first backing plate and the second
backing plate deposited on the insulating substrate
layer at the bent portion, such that a bending angle of
the bent portion is 180 degrees when the bent portion
is in a folded state.

11. The method of manufacturing the AMOLED panel
according to claim 10, wherein an area of the second
backing plate is less than that of the first backing plate, and
when the insulating substrate layer is folded at the bent
portion, an orthographic projection area of the second back-
ing plate all falls on a surface of the first backing plate facing
the second backing plate.

12. The method of manufacturing the AMOLED panel
according to claim 10, wherein the first backing plate and the
second backing plate have a thickness of 95 pm.

13. The method of manufacturing the AMOLED panel
according to claim 10, wherein the OLED layer further
comprises a thin film transistor layer (TFT layer) and a thin
film encapsulation layer (TFE layer).

14. The method of manufacturing the AMOLED panel
according to claim 10, wherein the hydrogel layer has a
thickness of 20-50 pm.

15. The method of manufacturing the AMOLED panel
according to claim 10, wherein the insulating substrate layer
is made of a polyimide (PI) material.

16. The method of manufacturing the AMOLED panel
according to claim 10, wherein the hydrogel layer is made
of a photocurable material.
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17. The method of manufacturing the AMOLED panel
according to claim 10, wherein the hydrogel layer is made
of an ultraviolet curable material.
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