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DISPLAY MODULE AND DISPLAY DEVICE

TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate to a
display module and a display device.

BACKGROUND

[0002] In a liquid crystal display device, light emitted
from a backlight module is supplied to a liquid crystal panel
so that the liquid crystal panel displays an image. With the
development of the display technology, the demand for
touch operation during the use of liquid crystal display
devices is becoming more and more intense.

SUMMARY

[0003] At least an embodiment of the present disclosure
provides a display module, including: a backplate; a back-
light module disposed on the backplate; a liquid crystal
panel disposed on the backlight module; a frame configured
to fix the liquid crystal panel; a circuit board disposed on the
backplate; and a conductive part, wherein the conductive
part is connected with the backplate or the circuit board, the
conductive part includes an elastic portion connected with
the liquid crystal panel, and at least part of the elastic portion
is located between the liquid crystal panel and the frame and
is in a compression state.

[0004] In an embodiment of the present disclosure, the
elastic portion includes a foam and a conductive layer
covering the foam.

[0005] In an embodiment of the present disclosure, the
foam includes a conductive foam.

[0006] In an embodiment of the present disclosure, the
conductive layer includes a metal sheet or a metal wire braid
layer.

[0007] In an embodiment of the present disclosure, the
conductive layer is in non-adhesive contact with the liquid
crystal panel.

[0008] In an embodiment of the present disclosure, the
display module further includes a plastic frame; the back-
plate includes a bottom plate and a side plate connected with
the bottom plate; the plastic frame includes a first plastic
frame portion and a second plastic frame portion, wherein
the first plastic frame portion is configured to support the
display panel, and the second plastic frame portion is
disposed between the frame and the side plate; the conduc-
tive part includes a first conductive section and a second
conductive section, wherein the first conductive section is
located between the frame and the first plastic frame portion,
the elastic portion is disposed on the first conductive section,
and the second conductive section is connected with the first
conductive section, the second conductive section is con-
nected with at least one of the side plate and the circuit
board, and the second conductive section is located at least
partially between the frame and the second plastic frame
portion.

[0009] In an embodiment of the present disclosure, the
second conductive section is connected with at least one of
the side plate and the circuit board across a lower edge of the
second plastic frame portion.

[0010] In an embodiment of the present disclosure, the
second conductive section is connected with the side plate
through a connector, and the connector passes through the
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second conductive section and the second plastic frame to be
connected with the side plate.

[0011] In an embodiment of the present disclosure, the
second plastic frame portion has a through hole, and the
second conductive section passes through the through hole
to be connected with at least one of the side plate and the
circuit board.

[0012] In an embodiment of the present disclosure, the
first conductive section is disposed on a surface of the frame
facing the bottom plate, and the second conductive section
is disposed on a surface of the frame facing the second
plastic frame portion.

[0013] In an embodiment of the present disclosure, the
display module further includes a conductive buffer part, and
the conductive buffer part is located between the display
panel and the elastic portion.

[0014] In an embodiment of the present disclosure, the
conductive buffer part includes a conductive foam tape.
[0015] At least an embodiment of the present disclosure
further discloses a display device, including any one of the
display modules described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] In order to clearly illustrate the technical solution
of the embodiments of the disclosure, the drawings of the
embodiments will be briefly described in the following; it is
obvious that the described drawings are only related to some
embodiments of the disclosure and thus are not limitative of
the disclosure.

[0017] FIG. 1 is a schematic diagram of a display module
according to an embodiment of the present disclosure;
[0018] FIG. 2 is a schematic diagram of a display module
according to another embodiment of the present disclosure;
[0019] FIG. 3 is a schematic diagram of a display module
according to still another embodiment of the present disclo-
sure;

[0020] FIG. 4 is a schematic diagram of a display module
according to still another embodiment of the present disclo-
sure; and

[0021] FIG. 5 is a schematic diagram of a display device
according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0022] In order to make objects, technical details and
advantages of the embodiments of the invention apparent,
the technical solutions of the embodiments will be described
in a clearly and fully understandable way in connection with
the drawings related to the embodiments of the invention.
Apparently, the described embodiments are just a part but
not all of the embodiments of the invention. Based on the
described embodiments herein, those skilled in the art may
obtain other embodiment(s), without any inventive work,
which should be within the scope of the invention.

[0023] The terms “first”, “second”, and the like, which are
used in the present disclosure, are not intended to indicate
any sequence, amount or importance, but distinguish various
components. The terms “comprise”, “comprising”,
“include”, “including”, and the like, are intended to specify
that the elements stated before these terms encompass the
elements listed after these terms, but do not preclude the
other elements. “On”, “under”, etc., are only used to indicate
relative position relationship, and when the absolute position
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of the object which is described is changed, the relative
position relationship may be changed accordingly.

[0024] In the present disclosure, when it is described that
a particular component is located between a first component
and a second component, there may be an intervening
component between the particular component and the first
component or the second component, or there may be no
intervening component. When it is described that a particu-
lar component is connected with other components, the
particular component may be directly connected with the
other components without the intervening component, or
may be indirectly connected to the other components with
the intervening component.

[0025] Unless otherwise defined, all terms (including tech-
nical or scientific terms) used in the present disclosure have
the same meaning as understood by one of ordinary skill in
the art to which the disclosure belongs. It should also be
understood that terms defined in, such as, a general diction-
ary should be interpreted as having a meaning consistent
with their meaning in the context of the related art, without
the application of idealized or extremely formal meanings,
unless explicitly defined herein.

[0026] Techniques, methods and apparatus known to one
of ordinary skill in the relevant art may not be discussed in
detail, but the techniques, methods and apparatus should be
considered as part of the specification, where appropriate.
[0027] FIG. 1 is a schematic diagram of a display module
according to an embodiment of the present disclosure.
[0028] As shown in FIG. 1, a display module 100 includes
a backplate 111, a backlight module 101 disposed on the
backplate 111, and a liquid crystal panel 102 disposed on the
backlight module. The display module 100 further includes
a frame 104 configured to fix the liquid crystal panel 102.
[0029] The backlight module 101 includes a light guide
plate 131, an optical film 141, a light source 151, and the like
components. Referring to FIG. 1, the light guide plate 131
may be located on the backplate 111, the optical film 141
may be located on the light guide plate 131, and the light
source 151 may be disposed on a lateral side of the light
guide plate 131. Alternatively, the backlight module 101
may further include a bottom reflective sheet 161 disposed
between the light guide plate 131 and the backplate 111.
[0030] The display module further includes a plastic frame
121 configured to press the optical film 141 and the light
guide plate 131 below the optical film 141. The liquid crystal
panel 102 may be configured to be supported by the plastic
frame 121.

[0031] The display module further includes a circuit board
105 disposed on the backplate 111. For example, the circuit
board 105 may be disposed on a side of the backplate away
from the light guide board. Of course, the circuit board 105
may also be disposed on a side of the backplate provided
with the light guide plate. Here, the circuit board 105 may
include, for example, a gate drive circuit board or a source
drive circuit board. For example, the circuit board 105 may
be connected with the backplate 111 through a connecting
layer. For example, both of the circuit board 105 and the
backplate 111 may be bonded together by a glue layer.
[0032] The display module further includes a conductive
part 103 configured to be connected with the liquid crystal
panel 102 and be connected with at least one of the backplate
111 and the circuit board 105. FIG. 1 schematically illus-
trates the situation that the conductive part 103 is connected
with both of the backplate 111 and the circuit board 105. In
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an embodiment of the present disclosure, the backplate 111
is a conductive backplate (for example, a metal backplate),
and in this case the conductive part 103 may be only
connected with the backplate 111, or may be connected with
both of the backplate 111 and the circuit board 105. In an
embodiment of the present disclosure, the backplate 111 is
a non-conductive backplate, and in this case the conductive
part 103 may be only connected with the circuit board 105,
or may be connected with both of the backplate 111 and the
circuit board 105.

[0033] The conductive part 103 includes an elastic portion
103 A, and at least part of the elastic portion 103A is located
between the liquid crystal panel 102 and the frame 104,
which is for fixing the liquid crystal panel 102, and is in a
compression state, and the at least part of the elastic portion
103 A is connected with the liquid crystal panel 102. In other
words, at least part of the elastic portion 103A is pressed
between the liquid crystal panel 102 and the frame 104.
Because at least part of the elastic portion 103A is pressed
between the liquid crystal panel 102 and the frame 104, the
elastic portion 103A can still maintain a stable connection
with the liquid crystal panel 102 when the liquid crystal
panel 102 is deformed due to thermal expansion or cold
contraction. In the above embodiments, the conductive part
103 is connected with the liquid crystal panel 102 and is
connected with at least one of the backplate 111 and the
circuit board 105. The static electricity on the liquid crystal
panel 102 can be conducted to at least one of the backplate
111 and the circuit board 105 via the conductive part,
thereby reducing the influence of static electricity on the
liquid crystal panel 102, and improving the display effect.
Further, the elastic portion 103A in the compression state
can maintain a stable connection between the liquid crystal
panel 102 and the elastic portion 103A, preventing the
disconnection between the liquid crystal panel 102 and the
elastic portion due to deformation of the liquid crystal panel
102.

[0034] In an embodiment of the present disclosure, the
elastic portion 103A of the conductive part 103 includes a
foam and a conductive layer covering the foam. Alterna-
tively, other portions of the conductive part 103 may also
include a foam and a conductive layer covering the foam. In
an embodiment of the present disclosure, the foam may
include a conductive foam to make the elastic portion more
conductive. In an embodiment of the present disclosure, the
conductive layer may include a metal sheet, a metal wire
braid layer, or the like. In an embodiment of the present
disclosure, the conductive layer is in non-adhesive contact
with the liquid crystal panel 102. For example, an adhesive
connection layer is disposed between the foam and a surface
of the conductive layer facing away from the liquid crystal
panel 102, and an adhesive connection layer is not disposed
between the liquid crystal panel 102 and a surface of the
conductive layer facing the liquid crystal panel 102. When
the conductive layer is in non-adhesive contact with the
liquid crystal panel 102 so that the liquid crystal panel 102
is deformed, the connection between the elastic portion and
the liquid crystal panel 102 can be better ensured.

[0035] It should be understood that the elastic portion
103A is not limited to the above implementations. For
example, in some embodiments of the present disclosure, the
elastic portion 103A may comprise a conductive foam, and
in this case the periphery of the conductive foam does not
need to be covered by a conductive layer.
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[0036] In an embodiment of the present disclosure, as
shown in FIG. 1, the backplate 111 includes a bottom plate
1111 and a side plate 1112 connected with the bottom plate
1111. The plastic frame 121 includes a first plastic frame
portion 1211 supporting the display panel 102 and a second
plastic frame portion 1212 connected with the first plastic
frame portion 1211. The first plastic frame portion 1211 is
located above the side plate 1112, and the second plastic
frame portion 1212 is disposed between the frame 104 and
the side plate 1112. Here, the second frame portion 1212
may be in contact with the side plate 1112 or be connected
with the side plate 1112 through a connection layer. In this
case, the backlight module further includes a heat sink 171
located between the light source 151 and the backplate 111.
[0037] Accordingly, as shown in FIG. 1, the conductive
part 103 may include a first conductive section 113 and a
second conductive section 123. The first conductive section
113 includes the elastic portion 103 A, and at least part of the
elastic portion 103A is located between the frame 104 and
the first plastic frame portion 1211 and is in a compression
state. The second conductive section 123 is electrically
connected with the first conductive section 113 and is
connected to at least one of the side plate 1112 and the circuit
board 105. The second conductive section 123 is at least
partially located between the frame 104 and the second
plastic frame portion 1212. FIG. 1 illustrates a configuration
in which part of the second conductive section 123 is located
between the frame 104 and the second plastic frame portion
1212.

[0038] In the above embodiment, the second conductive
section 123 of the conductive part 103 is connected with at
least one of the side plate 1112 and the circuit board 105 and
is at least partially located between the frame 104 and the
second frame portion 1212. The thickness of the display
module can be reduced as compared to a configuration in
which the conductive part 103 is connected though a hori-
zontal plate that is provided to be connected with the side
plate 1112.

[0039] The second conductive section 123 may be con-
nected with at least one of the side plate 1112 and the circuit
board 105 in different manners, and several exemplary
implementations are described below.

[0040] In an embodiment of the present disclosure, as
shown in FIG. 1, the second conductive section 123 may be
connected with at least one of the side plate 1112 and the
circuit board 105 across the lower edge of the second frame
portion 1212. Such a manner can make the second conduc-
tive section 123 directly contact with at least one of the side
plate 1112 and the circuit board 105, facilitating the con-
duction of the static electricity of the liquid crystal panel 102
to the side plate 1112.

[0041] In an embodiment of the present disclosure, the
second conductive section 123 may be connected with only
the side plate 1112 across the lower edge of the second frame
portion 1212. In this case, the second conductive section 123
may extend, along a surface of the side plate 1112 across the
lower edge of the second frame portion 1212, for example,
extend downward. Such a manner can increase the contact
area between the second conductive section 123 and the side
plate 1112, thereby facilitating the conduction of the static
electricity of the liquid crystal panel 102 to the side plate
1112.

[0042] Other ways of connecting the second conductive
section 123 to the side plate 1112 will be described below
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with reference to FIGS. 2 and 3. It should be noted that, in
the following description, only the differences between the
embodiments illustrated in FIG. 2 and FIG. 3 and the
embodiment illustrated in FIG. 1 will be described, and
other identical or similar points may be referred to the above
description.

[0043] FIG. 2 is a schematic diagram of a display module
according to another embodiment of the present disclosure.
[0044] As shown in FIG. 2, the second conductive section
123 may be connected with the side plate 1112 through the
connector 105. Here, the connector 105 may pass through
the second conductive portion 123 and the second plastic
frame portion 1212 and be connected with the side plate
1112. In this case, the entirety of the second conductive
sections 123 may be located between the frame 104 and the
second plastic frame portion 1212.

[0045] In an embodiment of the present disclosure, the
connector 105 may pass through the frame 104, the second
conductive section 123, and the second plastic frame portion
1212. For example, the connector 105 may be a screw or a
bolt. For another example, the connector 105 may include a
recess disposed on the frame 104, and a buckle disposed on
the side plate 1112 corresponding to the recess. It should be
understood that the implementations of the connector 105
listed above is merely exemplary implementations, and the
disclosure is not limited thereto.

[0046] In an embodiment of the present disclosure, refer-
ring to FIG. 2, the first conductive section 113 may be
disposed on a surface of the frame 104 adjacent to the first
plastic frame portion 1211, and the second conductive
section 123 may be disposed on a surface of the frame 104
adjacent to the second plastic frame portion 1212. This
arrangement facilitates the assembly between the conductive
part 103 and the frame 104.

[0047] In the configuration in which the second conduc-
tive section 123 is connected with the side plate 1112
through the connector 105, the connection between the
second conductive section 123 and the side plate 1112 is
tighter, facilitating the conduction of the static electricity of
the liquid crystal panel 102 to the side plate 1112.

[0048] FIG. 3 is a schematic diagram of a display module
according to still another embodiment of the present disclo-
sure.

[0049] As shown in FIG. 3, the second plastic frame
portion 1212 has a through hole 106. The second conductive
section 123 passes through the through hole 106 and is
connected with at least one of the side plate 1112 and the
circuit board 105. In this case, part of the second conductive
section 123 is located between the frame 104 and the second
plastic frame portion 1212.

[0050] In an embodiment of the present disclosure, the
second conductive section 123 may be connected with only
the side plate 1112 after passing through the through hole
106. In this case, the second conductive section 123 may
extend, for example, along the surface of the side plate 1112
after passing through the through hole 106, extend down-
ward, thereby increasing the contact area between the sec-
ond conductive section 123 and the side plate 1112.
[0051] In the above embodiment, the second conductive
section 123 passes through the through hole 106 and is
connected with at least one of the side plate 1112 and the
circuit board 105. In this manner, the second conductive
section 123 is directly contact with at least one of the side
plate 1112 and the circuit board 105, and the connection
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between the second conductive section 123 and the side
plate 1112 is tighter, further facilitating the conduction of the
static electricity of the liquid crystal panel 102 to the side
plate 1112 or the circuit board 105.

[0052] FIG. 4 is a schematic diagram of a display module
according to still another embodiment of the present disclo-
sure.

[0053] As shown in FIG. 4, the display module may
further include a conductive buffer part 107 between the
display panel 102 and the elastic portion 103A. The con-
ductive buffer part 107 can absorb the energy generated by
the vibration and reduce the adverse effect of the vibration
on the display module. For example, the conductive buffer
part 107 may include a conductive foam tape, and the like.
[0054] It should be noted that, although the conductive
buffer part 107 is added in the display module shown in FIG.
4 compared to the display module illustrated in FIG. 1, this
is not limitative. For example, the conductive buffer part 107
may be disposed between the display panel 102 and the
elastic portion 103A in the display module of any one of the
embodiments provided by the present disclosure.

[0055] FIG. 5 is a schematic diagram of a display device
according to some embodiments of the present disclosure.
As shown in FIG. 5, the display device 500 may include the
display module 501 of any one of the above embodiments.
The display device 500 may be any product or component
having a display function including, for example, a mobile
terminal, a television, a display, a notebook computer, a
digital photo frame, a navigator, an electronic paper, and the
like.

[0056] What are described above is related to the illustra-
tive embodiments of the disclosure only and not limitative to
the scope of the disclosure; the scopes of the disclosure are
defined by the accompanying claims.

[0057] The present application claims the priority to the
Chinese Patent Application No. 201820596506.7, filed on
Apr. 25, 2018, the entire disclosure of which is incorporated
herein by reference as part of the present application.

1. A display module, comprising:

a backplate;

a backlight module disposed on the backplate;

a liquid crystal panel disposed on the backlight module;

a frame configured to fix the liquid crystal panel;

a circuit board disposed on the backplate; and

a conductive part, wherein the conductive part is con-

nected with at least one of the backplate or the circuit
board, the conductive part comprises an elastic portion
connected with the liquid crystal panel, and at least part
of the elastic portion is located between the liquid
crystal panel and the frame and is configured to be
compressed by the frame.

2. The display module according to claim 1, wherein the
elastic portion comprises a foam and a conductive layer
covering the foam.

3. The display module according to claim 2, wherein the
foam comprises a conductive foam.

4. The display module according to claim 2, wherein the
conductive layer comprises a metal sheet or a metal wire
braid layer.

5. The display module according to claim 1, wherein the
conductive layer is in non-adhesive contact with the liquid
crystal panel.

6. The display module according to claim 1, wherein the
display module further comprises a plastic frame;
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the backplate comprises a bottom plate and a side plate

connected with the bottom plate;

the plastic frame comprises a first plastic frame portion

and a second plastic frame portion, wherein the first
plastic frame portion is configured to support the liquid
crystal panel, and the second plastic frame portion is
disposed between the frame and the side plate;

the conductive part comprises a first conductive section

and a second conductive section, wherein the first
conductive section is located between the frame and the
first plastic frame portion, the elastic portion is dis-
posed on the first conductive section, and the second
conductive section is connected with the first conduc-
tive section, the second conductive section is connected
with at least one of the side plate and the circuit board,
and the second conductive section is located at least
partially between the frame and the second plastic
frame portion.

7. The display module according to claim 6, wherein the
second conductive section is connected with at least one of
the side plate and the circuit board across a lower edge of the
second plastic frame portion.

8. The display module according to claim 6, wherein the
second conductive section is connected with the side plate
through a connector, and the connector passes through the
second conductive section and the second plastic frame to be
connected with the side plate.

9. The display module according to claim 6, wherein the
second plastic frame portion has a through hole, and the
second conductive section passes through the through hole
to be connected with at least one of the side plate and the
circuit board.

10. The display module according to claim 6, wherein the
first conductive section is disposed on a surface of the frame
facing the bottom plate, and the second conductive section
is disposed on a surface of the frame facing the second
plastic frame portion.

11. The display module according to claim 1, further
comprising a conductive buffer part, the conductive buffer
part being located between the liquid crystal panel and the
elastic portion.

12. The display module according to claim 11, wherein
the conductive buffer part comprises a conductive foam tape.

13. A display device, comprising a display module, the
display module comprising:

a backplate;

a backlight module disposed on the backplate;

a liquid crystal panel disposed on the backlight module;

a frame configured to fix the liquid crystal panel;

a circuit board disposed on the backplate; and

a conductive part, wherein the conductive part is con-

nected with at least one of the backplate or the circuit
board, the conductive part comprises an elastic portion
connected with the liquid crystal panel, and at least part
of the elastic portion is located between the liquid
crystal panel and the frame and is configured to be
compressed by the frame.

14. The display module according to claim 3, wherein the
conductive layer comprises a metal sheet or a metal wire
braid layer.

15. The display module according to claim 2, wherein the
display module further comprises a plastic frame;

the backplate comprises a bottom plate and a side plate

connected with the bottom plate;
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the plastic frame comprises a first plastic frame portion
and a second plastic frame portion, wherein the first
plastic frame portion is configured to support the liquid
crystal panel, and the second plastic frame portion is
disposed between the frame and the side plate;

the conductive part comprises a first conductive section
and a second conductive section, wherein the first
conductive section is located between the frame and the
first plastic frame portion, the elastic portion is dis-
posed on the first conductive section, and the second
conductive section is connected with the first conduc-
tive section, the second conductive section is connected
with at least one of the side plate and the circuit board,
and the second conductive section is located at least
partially between the frame and the second plastic
frame portion.

16. The display module according to claim 15, wherein
the second conductive section is connected with at least one
of' the side plate and the circuit board across a lower edge of
the second plastic frame portion.
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17. The display module according to claim 15, wherein
the second conductive section is connected with the side
plate through a connector, and the connector passes through
the second conductive section and the second plastic frame
to be connected with the side plate.

18. The display module according to claim 15, wherein
the second plastic frame portion has a through hole, and the
second conductive section passes through the through hole
to be connected with at least one of the side plate and the
circuit board.

19. The display module according to claim 15, wherein
the first conductive section is disposed on a surface of the
frame facing the bottom plate, and the second conductive
section is disposed on a surface of the frame facing the
second plastic frame portion.

20. The display module according to claim 2, further
comprising a conductive buffer part, the conductive buffer
part being located between the liquid crystal panel and the
elastic portion.



