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Display Device

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention generally relates to a display device. Particularly, the

invention relates to a display device whose thickness is reduced.

2. Description of the Prior Art

[0002] In recent years, various display devices have been widely used in our
lives. For example, devices such as televisions, computers, mobile phones, video
game consoles, and automotive devices all contain display devices. In the
development of display device technology, the trend continues to move towards
large display area, narrow bezels or even no bezels in order to bring people a better

visual experience.

[0003] Traditionally, an external control circuit board connected to the display
panel is usually disposed at the bottom of the display device. However, in the pursuit
of narrow bezels or frameless display device design solutions, the width of the outer
frame of the device system must be reduced over and over again in order to achieve

better visual effects. Some designs fold the external control circuit board to the back
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of the backlight module of the display device to reduce the width of the bottom frame
of the display device. Nevertheless, the folding of the control circuit board to the
back of the backlight module increases the overall thickness of the display device,

and hence it still cannot meet the requirement of thin design.

SUMMARY OF THE INVENTION

[0004] Itis an object of the invention to provide a display device whose thickness

is reduced.

[0005] It is another object of the invention to provide a display device whose

display panel is less likely to be broken.

[0006] The display device includes a display panel, a circuit connection module,
and a supporting block. The display panel has a first end and a bottom surface. The
circuit connection module has a connecting end, a circuit bearing portion, and a
bending section between the connecting end and the circuit bearing portion. The
connecting end is connected to the display panel at the first end while the bending
section bends to make the circuit bearing portion be at least partially connected to
the portion of the bottom surface near the first end. The supporting block is arranged
at a side of the circuit bearing portion in an extending direction of the first end, and

is at least partially connected to the portion of the bottom surface near the first end.

[0007] With the aforementioned arrangement, the thickness of the display

device can be reduced since the circuit bearing portion does not need to be
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overlapped with the backlight module. The supporting block can provide supporting

force for the display panel. Consequently, when the portion of the display panel

near the first end suffers an external force, the supporting block can support the

display panel to resist bending. Additionally, the supporting block can also keep the

sides of the display device from colliding.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is an exploded view of the components of an embodiment of a

display device;

[0009]
[0010]
[0011]
[0012]
[0013]
[0014]

[0015]

FIG. 2A is a section view of an embodiment of a display device;

FIG. 2B is a section view of a variant embodiment of a display device;
FIG. 2C is a section view of a variant embodiment of a display device;
FIG. 2D is a section view of a variant embodiment of a display device;
FIG. 3 is a top view of an embodiment of a display device;

FIG. 4A is a section view of an embodiment of a display device;

FIG. 4B is a section view of another direction of an embodiment of a

display device;

[0016]

[0017]

FIG. 5 is a top view of a variant embodiment of a display device;

FIG. 6 is an exploded view of the components of another embodiment of

a display device;
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[0018] FIG. 7 is a schematic diagram of another embodiment of a circuit

connection module;

[0019] FIG. 8A s a schematic diagram of a frame of an embodiment of a display

deice;

[0020] FIG. 8B is an enlarged view of a part of the frame of the embodiment in

FIG. 8A;

[0021] FIG. 9A is an exploded view of components of another embodiment of a

display deice;

[0022] FIG. 9B is an enlarged view of a part of the frame of the embodiment in

FIG. 8A;

[0023] FIG. 10A is a schematic diagram of a frame of a variant embodiment of

a display deice; and

[0024] FIG. 10B is a section view of an embodiment of a display deice using the

frame shown in FIG. 10A.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0025] The following describes the implementation of the connection assembly
disclosed by the present invention through specific embodiments and drawings.
Those skilled in the art can understand the advantages and effects of the present
invention from the content disclosed in this specification. However, the contents

shown in the following sentences never limit the scope of the present disclosure.
4
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Without departing from the conception principles of the present invention, a person
having ordinary skill in the present art may realize the present disclosure through
other embodiments based on different views and applications. In the attached FIGs,
for the purpose of clarification, the thicknesses of layers, films, panels, regions and
the like are amplified. In the whole specification, the same marks represent the
same element. It should be understood that, when an element such as a layer, a
film, a panel, a region or a substrate are described as "being on” or “being
connected to” another element, they may be directly on or connected to another
element, or there may be other elements therebetween. On the other hand, when
an element is described as “directly existing on another element” or "being directly
connected to” another element, there is no element therebetween. As used in the
present specification, a "connection” may be a physical and/or electrical connection.
In addition, an "electrical connection” or “coupling” means that other elements may

exist therebetween.

[0026] It should be wunderstood that, even though the terms such
as "first”, "second”, "third” may be used to describe an element, a part, a region, a
layer and/or a portion in the present specification, but these elements, parts, regions,
layers and/or portions are not limited by such terms. Such terms are merely used
to differentiate an element, a part, a region, a layer and/or a portion from another

element, part, region, layer and/or portion. Therefore, in the following discussions,

a first element, portion, region, layer or portion may be called a second element,
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portion, region, layer or portion, and do not depart from the teaching of the present
disclosure.

[0027] In addition, relative terms such as "lower” or "bottom” and “on” or "top”
may be used to describe the relationship between an element and another element
in the present specification, as shown in the FIGs. It should be understood that, the
purpose of using relative terms is to include the different directions of the devices
not shown in the FIGs. For example, if a device in an attached FIG is turned upside
down, an element described as being “under” another element will be “on top of”
that element. Therefore, a descriptive term “under” may include the meaning of
both "under” and “on top of”, depending on the specific orientation of the attached
FIG.

[0028] The terms “about”, "approximate” or "essentially” used in the present
specification include the value itself and the average values within the acceptable
range of deviation of the specific values confirmed by a person having ordinary skill
in the present art, considering the specific measurement discussed and the amount
of errors related to such measurement (that is, the limitation of the measurement

system). For example, "about” may mean within one or more standard deviations

of the value itself, or within 30 % , #20 % , #10 % , 5 % . In

” ”

addition, "about”, "approximate” or "essentially” used in the present specification
may select a more acceptable range of deviation or standard deviation based on
optical property, etching property or other properties. One cannot apply one

standard deviation to all properties.
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[0029] The invention provides a display device. The display device can be a non-
self-emissive display device or a self-emissive display device. The non-self-
emissive display device can be, for example, a liquid crystal display (LCD) device,
an electrophoretic display device, a reflective display device, a transflective display
device, etc. The self-emissive display device can be, for example, an organic light
emitting diodes (OLEDSs) display device, a micro-light emitting diodes (Micro LEDS)
display device, etc.

[0030] FIG. 1 is an exploded view of the components of an embodiment of a
display device. As shown in FIG. 1, a display device includes a display panel 100,
a circuit connection module 300, and a supporting block 500. In this embodiment,
the display panel 100 is a liquid crystal display panel and a backlight module 200 is
provided thereunder, but not limited thereto, it may be a self-emissive display panel
or a panel having other display modes. As shown in FIG. 1, the display panel 100
has a first end 101 and a bottom surface 103. Particularly, the display panel 100
includes a first substrate 110 and a second substrate 120 in this embodiment. The
first substrate 110 is, for example, a pixel circuit substrate on which pixel electrodes
and routes are disposed. The second substrate 120 is stacked on the first substrate
110, and there may be a liquid crystal layer or other elements with different
properties therebetween according to the type of the display mode. In this
embodiment, the second substrate 120 may be, for example, a color filter layer
substrate, and a color filter layer is disposed thereon and corresponds to each pixel

unit on the first substrate 110. As shown in FIG. 1 and FIG. 2A, at the position of
7
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the first end 101 of the display panel 100, the first substrate 110 protrudes from the
second substrate 120 with a protruding portion 130. In other words, the first
substrate 110 and the second substrate 120 are not aligned with each other at the
first end 101, and the first substrate 110 is relatively prominent, but not limited
thereto.

[0031] As shown in FIG. 1 and FIG. 2A, the connecting end 310 of the circuit
connection module 300 is connected to the first end 101 of the display panel 100.
For example, the connecting end 310 of the circuit connection module 300 can be
connected to the surface of the protruding portion 130 and electrically connected to
the circuit thereon. The circuit connection module 300 further includes a circuit
bearing portion 330 and a bending section 350. In this embodiment, the circuit
bearing portion 330 is a printed circuit board (PCB), and the bending section 350 is
a flexible printed circuit (FPC). One end of the bending section 350 is connected to
the circuit bearing portion 330, and the other end is formed as a connecting end
310. However, in different embodiments, the circuit bearing portion 330 and the
bending section 350 can be made in one piece by cutting a FPC or by other methods.
The components 303 such as a driving circuit, a control circuit, and / or a connection
line are disposed on the circuit bearing portion 330, which can be electrically
connected to the display panel 100 through the lines on the bending section 350.
[0032] As shown in FIG. 2A, the bending section 350, for example, is bent
around the extending direction of the first end 101 so that the circuit bearing portion

330 and the connecting end 310 are located on opposite sides of the display panel
8
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100. Particularly, the circuit bearing portion 330 is connected to at least a portion of
the bottom surface 103 near the first end 101. As shown in FIG. 2A, the circuit
bearing portion 330 is connected to the bottom surface 103 of the protruding portion
130, but not limited thereto. Furthermore, in this embodiment, the circuit bearing
portion 330, for example, may protrude beyond the first end 101 and have a first
lateral end 331 away from the first end 101. In other words, the circuit bearing
portion 330 only partially overlaps the bottom surface 103, but is not limited thereto.
As shown in FIG. 2A, the circuit bearing portion 330 is connected to the bottom
surface 103 via a first adhesive layer 610; that is, the first adhesive layer 610 is
disposed between the circuit bearing portion 330 and the bottom surface 103 so
that the circuit bearing portion 330 is bonded to the bottom surface 103. However,
in different embodiments, the circuit bearing portion 330 may be connected to the
bottom surface 103 in other ways. The thickness of the entire display device can be
reduced with this arrangement.

[0033] As shown in FIG. 2A, the backlight module 200 which has a luminous
surface 210 and a back surface 230 opposite to each other is also provided, wherein
the luminous surface 210 faces the bottom surface 103. The portion of the bottom
surface 103 near the first end 101 protrudes from the backlight module 200, and
the circuit bearing portion 330 is connected to the portion of the bottom surface 103
protruding from the backlight module 200; consequently, the circuit bearing portion
330 is side by side with the backlight module 200 in the section view shown in FIG.

2A. In this embodiment, in the direction perpendicular to the bottom surface 103,
9
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the back surface 230 of the backlight module 200 slightly protrudes from the circuit
bearing portion 330; that is, the back surface 230 is further away from the bottom
surface 103. Nonetheless, the circuit bearing portion 330 may be flush with the back
surface 230 or protrude from the back surface 230.

[0034] Additionally, as shown in FIG. 2A, a tape 700 may be provided to cover
the outside of the circuit connection module 300. In this embodiment, one end of
the tape 700 is attached to the display panel 100, for example, attached to the
display surface 105; the other end is attached to the back surface 230 of the
backlight module 200, bypassing the outside of the circuit connection module 300.
[0035] In the embodiment shown in FIG. 2A, the backlight module 200 may be
a side-type backlight module including, for example, a light guide plate, an optical
film, or a reflective sheet. However, it may also be a direct-type backlight module in
different embodiments. As shown in FIG. 2B, the backlight module 200 has a back
plate 270, a pad 280, and a plurality of light sources 290. The back plate 270 is
composed of a bearing plate 271 and a side wall 273 at least partially disposed
around the bearing plate 271, wherein the bottom surface 103 of the display panel
100 is supported by the top of the side wall 273. The pad 280 is disposed between
the top of the side wall 273 and the bottom surface 103; it preferably maybe made
of rubber or other plastic materials. In this embodiment, the back plate 270 is made
of metal, but is not limited thereto. The light sources 290 may be, for example, light
emitting diodes, which are arranged on the bearing plate 271 to form direct-type

light sources.
10
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[0036] In the embodiment shown in FIG. 2C, a frame 275 can be disposed on
the back plate 270, and then the display panel 100 can be supported by the frame
275. Moreover, in the embodiment shown in FIG. 2D, the top of the side wall 273 is
bent toward the center of the backlight module 200 to form a platform 277, and the
bottom surface 103 of the display panel 100 is disposed on the platform 277.

[0037] As shown in FIG. 1, FIG. 3 to FIG. 4B, the supporting block 500 is
arranged with the circuit bearing portion 330 in an extending direction of the first
end 101, and is at least partially connected to the portion of the bottom surface 103
near the first end 101. On a projection plane parallel to the bottom surface 103, the
supporting block 500 and the circuit bearing portion 330 are not overlapped with
each other. As shown in FIG. 3, the supporting block 500 is disposed on one side
of the circuit bearing portion 330. In an embodiment, the circuit bearing portion 330
may be closer to the middle portion of the first end 101, and the supporting block
500 may be closer to the corner of the first end 101. In addition, the range of
placement of the circuit bearing portion 330 and the supporting block 500
substantially covers the entire length of the first end 101, but is not limited thereto.
In this embodiment, the supporting blocks 500 are respectively disposed on both
sides of the circuit bearing portion 330, but a single supporting block 500 may also
be disposed on one side of the circuit bearing portion 330. With the placement of
the supporting block 500, when the portion of the display panel 100 near the first

end 101 where a circuit connection module 300 is not provided is subject to external

11
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force, the supporting block 500 can provide a supporting force from the back side
to reduce the risk of damage.

[0038] The supporting block 500 may be made of, for example, plastic such as
polycarbonate (PC) or acrylonitrile-butadiene-styrene (ABS) copolymer, or other
materials, which may have, for example, no less than 2 GPa's Young's modulus.
With this design, the supporting block 500 can provide more sufficient supporting
force to support the display panel 100 so that it will not be easily broken due to
bending.

[0039] FIG. 4A is a schematic view along the A-A 'section of the embodiment
shown in FIG. 3; FIG. 4B is a schematic view along the B-B 'section of the
embodiment shown in FIG. 3. As shown in FIG. 4A and FIG. 4B, in this embodiment,
the back surface 230 of the backlight module 200 protrudes slightly from the
supporting block 500; nevertheless, the supporting block 500 can also be flush with
the back surface 230. Additionally, as shown in FIG. 4A, the supporting block 500
is connected to the bottom surface 103 via a second adhesive layer 620; that is, the
second adhesive layer 620 is disposed between the supporting block 500 and the
bottom surface 103 so that the supporting block 500 and the bottom surface 103
are bonded together. However, in different embodiments, the supporting block 500
may be connected to the bottom surface 103 in other ways. As also shown in FIG.
4A, the thickness of the first adhesive layer 610 and the second adhesive layer 620
may be different, so as to adjust the height of the supporting block 500 and the

bottom of the circuit bearing portion 330.
12
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[0001] In the embodiment shown in FIG. 3, the supporting block 500, for
example, may at least partially protrude beyond the first end 101 and have a second
lateral end 502 away from the first end 101. In other words, the circuit bearing
portion 330 only partially overlaps the bottom surface 103, but is not limited thereto.
As shown in the embodiment of FIG. 3, the first lateral end 331 of the circuit bearing
portion 330 may be flush with the second lateral end 502 of the supporting block
500. However, in different embodiments, as shown in FIG. 5, the first lateral end
331 may protrude from the second lateral end 502; that is, the supporting block 500
is more recessed than the circuit bearing portion 330. When the product is
assembled, the space vacated by recessing the supporting block 500 can be used
for disposing other mechanisms, such as a hinge for assembling with a system case,
and the like.

[0002] Furthermore, as shown in FIG. 5, the display panel 100 has a second end
102. The second end 102 may be, for example, perpendicular to the first end 101
and in contact with the first end 101 to form a corner 107. In this embodiment, the
supporting block 500 protrudes at least partially beyond the second end 102 and
the corner 107 to reduce the chance of the corner 107 being hit. Moreover, as
shown in FIG. 5, the backlight module 200 and the side 250 on the side of the
second end 102 also protrude beyond the second end 102. The supporting block
500 is preferably flush with the side 250, but not limited thereto. With this
arrangement, it is possible to have a smooth product appearance and protect the

display panel 100 at the same time.

13
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[0042] As shown in FIG. 6, in this embodiment, since the circuit connection
module 300 protrudes from the supporting block 500, the tape 700 therefore has a
first wrapping portion 710 and a second wrapping portion 720 which correspond to
the circuit connection module 300 and the supporting block 500 respectively. The
first wrapping portion 710 and the second wrapping portion 720 are also arranged
along the extending direction of the first end 101, and a crack exists therebetween.
As shown in FIG. 6, the crack 701 only cuts part of the tape 700, therefore the first
wrapping portion 710 and the second wrapping portion 720 can still be connected
via the uncut part. With this arrangement, the first wrapping portion 710 and the
second wrapping portion 720 can be bent at different positions to respectively wrap
the circuit connection module 300 and the supporting block 500 with different
protruding lengths.

[0043] In the embodiment shown in FIG. 7, the circuit bearing portion 330 is a
printed circuit board, and has a first lateral end 331. The bending section 350 is
formed with a recessed portion 320 on the first lateral end 331, wherein one end of
the bending section 350 is connected to the circuit bearing portion 330 and is
partially located in the recessed portion 320. Since the bending section 350 itself is
also elastic, a certain amount of space is needed for bending, so as to reduce the
damage to the lines distributed on it due to a small bending radius. With this
arrangement, there may be more space to accommodate the bending section 350
after it is bent, without having too small of a bending radius of the bending section

350 for the purpose of reducing its volume after bending.
14
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[0044] In an embodiment of the invention, the display device can also include a
frame; the frame is disposed around the backlight module, and can provide support
for the display panel. As shown in FIG. 8A, the frame 275 includes a first arm 2751,
a second arm 2752 and a third arm 2753, wherein two ends of the third arm 2753
are respectively connected to one end of the first arm 2751 and one end of the
second arm 2752. At the opposite end to the third arm 2753, the first arm 2751 and
the second arm 2752 respectively include a first free end 2754 and a second free
end 2755 that extend to the first end 101 (not shown). In other words, the first arm
2751, the second arm 2752 and the third arm 2753 together form a semi-open area
for accommodating the backlight module, and the opening of the semi-open area
corresponds to the first end 101. FIG. 8B is a partially enlarged perspective view of
the first arm 2751 shown in FIG. 8A. As shown in FIG. 8B, the first free end 2754
includes a wall 279 and a frame roof plate 278 located at the top of the wall 279.
The second free end 2755 preferably also includes the wall 279 and the frame roof
plate 278 located at the top of the wall 279, and has a structure (not shown)
symmetrical to the first free end 2754, but not limited thereto.

[0045] In another embodiment, as show in FIG. 9A, the display device includes
a display panel 100, a circuit connection module 300, a frame 275 and a supporting
block 500. The frame 275 has a first arm 2751, a second arm 2752 and a third arm
2753. The first arm 2751 and the second arm 2752 respectively include a first free
end 2754 and a second free end 2755 that extend to the first end 101 (not shown).

FIG. 9B is a partially enlarged perspective view of the first arm 2751 shown in FIG.
15
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9A. As shown in FIG. 9B, the first free end 2754 includes a wall 279 and a frame
roof plate 278 located at the top of the wall 279. The second free end 2755 may
include a structure (not shown) symmetrical to the first free end 2754, but not limited
thereto. As shown in FIG. 9B, in this embodiment, the frame roof plate 278 extends
beyond the edge of the wall 279, and is connected to a supporting block 500. A gap
can be selectively sandwiched between the supporting block 500 and the wall 279
for other structure components (such as a back plate or a shell) to extend into. The
supporting block 500 connected to the frame 275 can provide sufficient support for
the display panel. In this embodiment, the supporting block 500 can be made in one
piece with the frame 275, but not limited thereto.

[0046] As shown in Fig. 10A, in an embodiment of the invention, the frame 275
may include the first border 2756, the second border 2757, the third border 2758
and the fourth border 2759. In this embodiment, the first border 2756 and the third
border 2758 are respectively opposite and parallel to the second border 2757 and
the fourth border 2759 to form a closed rectangular frame. The supporting block
500 is respectively connected to the first border 2756 near the two ends. FIG. 10B
is an embodiment of a display device using the frame 275 shown in FIG. 10A. As
shown in FIG. 10B, the display device includes a display panel 100, a circuit
connection module 300 and a supporting block 500, and the display panel 100 has
a first end 101. In this embodiment, the first border 2756 may, for example,
correspond to and be parallel to the first end 101. As shown in Fig. 10A, the first

border 2756 includes a wall 276 and a frame roof plate 2761 disposed at the top of
16
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the wall 276, and the frame roof plate 2761 protrudes beyond the wall surface of
the wall 276 to be connected with the supporting block 500. The side wall 273 of
the back plate 270 can extend between the supporting block 500 and the wall 276
to improve the structural stability. With this design, the backlight module can be
partially or fully surrounded by the frame 275, and the frame 275 can provide
support for the display panel 100. Even for a direct-type backlight module, the
supporting block 500 connected to the frame 275 can also provide sufficient support

for the display panel 100.

[0047] The present invention has been described by the above related
embodiments, but the above embodiments are merely examples for implementing
the present invention. It is noted that, the disclosed embodiments do not limit the
scope of the invention. On the contrary, changes and equivalents included in the

spirit and scope of claims are included in the scope of the present invention.
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CLAIMS

What is claimed is:

. A display device, comprising:

a display panel having a first end and a bottom surface;
a circuit connection module having a connecting end, a circuit bearing portion,
and a bending section located between the connecting end and the circuit
bearing portion, wherein the connecting end is connected to the display panel
at the first end while the bending section bends to make the circuit bearing
portion be at least partially connected to the portion of the bottom surface near
the first end;
a supporting block arranged at a side of the circuit bearing portion in an
extending direction of the first end, and at least partially connected to the
portion of the bottom surface near the first end, wherein on a projection plane
parallel to the bottom surface, the supporting block and the circuit bearing
portion are not overlapped with each other; and
a frame having a first arm, the first arm having a first free end extending to the
first arm, and the first free end including:

a wall; and

a frame roof plate disposed on top of the wall and protruding beyond the

wall to connect with the supporting block.

. The display device according to claim 1, further comprising a backlight module,

the backlight module disposed toward the bottom surface; wherein

18
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the circuit bearing portion and the supporting block respectively connect to a

portion of the bottom surface protruding from the backlight module.

. The display device according to claim 2, further comprising a tape, two ends of

the tape are respectively attached to the display panel and a back surface of the
backlight module; wherein

the tape covers the circuit connection module from outside.

. The display device according to claim 3, wherein

the tape has a first wrapping portion and a second wrapping portion arranged
along the extending direction of the first end, and the first wrapping portion and
the second wrapping portion respectively correspond to the circuit bearing
portion and the supporting block; and

a crack exists between the first wrapping portion and the second wrapping

portion.

. The display device according to claim 2, wherein the backlight module comprises:

a back plate having a bearing plate and a side wall at least partially arranged
around the bearing plate, wherein the bottom surface of the display panel is
supported by a top of the side wall;

a pad disposed between the top of the side wall and the bottom surface; and

a plurality of light sources arranged on the bearing plate.

. The display device according to claim 1, wherein

the circuit bearing portion has a first lateral end away from the first end;
the supporting block has a second lateral end away from the first end; and

the first lateral end is flush with the second lateral end.

. The display device according to claim 1, wherein

19



the circuit bearing portion has a first lateral end away from the first end;
the supporting block has a second lateral end away from the first end; and
the first lateral end protrudes outside the second lateral end.
8. The display device according to claim 1, wherein
5 the supporting block at least partially protrudes outside the first end.
9. The display device according to claim 1, wherein
the display panel has a second end;
the second end is in contact with the first end to form a corner; and
the supporting block at least partially protrudes from the corner.
10  10.The display device according to claim 9, further comprising:
a backlight module disposed toward the bottom surface, wherein
on one side of the second end, a side of the backlight module is flush with a side
of the supporting block.
11.The display device according to claim 1, wherein
15 the circuit bearing portion has a first lateral end; and
the first lateral end has a recessed portion, and the bending section at least
partially locates within the recessed portion and is connected to the circuit
bearing portion.
12.The display device according to claim 1, wherein
20 the Young's modulus of the supporting block is not less than 2 GPa.
13.The display device according to claim 1, further comprising:
a first adhesive layer and a second adhesive layer respectively disposed
between the circuit bearing portion and the bottom surface as well as between

the supporting block and the bottom surface; wherein
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the first adhesive layer and the second adhesive layer have different thickness.

14.The display device according to claim 1,

wherein the frame at least partially extends to the first end and connects to the

supporting block.

15.A display device, comprising:

a display panel having a first end and a bottom surface;
a circuit connection module having a connecting end, a circuit bearing portion,
and a bending section located between the connecting end and the circuit
bearing portion, wherein the connecting end is connected to the display panel
at the first end while the bending section bends to make the circuit bearing
portion be at least partially connected to the portion of the bottom surface near
the first end;
a supporting block arranged at a side of the circuit bearing portion in an
extending direction of the first end, and at least partially connected to the
portion of the bottom surface near the first end; and
a frame having a first border, the first border corresponds to and is parallel to
the first end, and the first border includes:

a wall; and

a frame roof plate disposed on top of the wall and protruding beyond the wall
to connect with the supporting block,
wherein on a projection plane parallel to the bottom surface, the supporting block

and the circuit bearing portion are not overlapped with each other.
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