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(54) DISPLAY MODULE AND DISPLAY DEVICE

(57) The present disclosure provides a display mod-
ule and a display device. The display module includes a
backlight module and a display screen arranged in front
of the backlight module. The display module further in-

cludes a front frame that is shared with the display device.
The backlight module and the display screen in the dis-
play module are directly fixed together by the front frame.
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Description

CROSS REFERENCE OF RELATED APPLICATION

[0001] The present application claims a priority of Chi-
nese patent application No. 201520092530.3 filed on
February 09, 2015, the disclosure of which is incorporat-
ed herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to a technical
field of display technology, and more particular to a dis-
play module and a display device.

BACKGROUND

[0003] As illustrated in Fig.1, a conventional liquid crys-
tal display television (LCD-TV) includes: a front frame
11, a display screen module, a system board, a fixing
connector, a back cover 6 of the display, etc. The display
screen module generally includes a display screen 1, a
backlight module 3 and a metal outer frame 10. The back-
light module 3 includes a backlight source, an optical
sheet and a back plane.
[0004] In the conventional LCD-TV, the front frame 11
is covered on the metal outer frame 10 by a common
section bar, and thus there are two layers at an edge of
a front screen, which leads to inelegant appearance and
increased thickness of the TV, and is opposite to a trend
of the TV of delicate appearance and decreased thick-
ness in the market. As a result, such arrangement can
hardly meet the market demand. Furthermore, it is high
expense for making plastic mould or metal mould for
manufacturing ultra-large sized LCD-TVs, which howev-
er have minimal presence in the market, so that a sharing
of the mould making expense by each ultra-large sized
LCD-TV is relatively large, and thus the cost for manu-
facturing the ultra-large sized LCD-TV is difficult to be
decreased.

SUMMARY

[0005] One embodiment of the present disclosure pro-
vides a display module and a display device, which can
reduce weight and thickness of the LCD-TV and reduce
cost for developing and manufacturing the LCD-TV.
[0006] For achieving the above object, the present dis-
closure provides in some embodiments the following
technical solutions.
[0007] A display module applied to a display device
includes a backlight module and a display screen ar-
ranged in front of the backlight module. The display mod-
ule further includes a front frame that is shared with the
display device, and the backlight module and the display
screen in the display module are directly fixed together
by the front frame.
[0008] Further, the backlight module further includes

a back cover that is shared with the display device; and
the display screen and components in the backlight mod-
ule are directly fixed by the front frame and the back cov-
er.
[0009] Further, the front frame includes a top part, a
bottom part and a side wall connecting the top part and
the bottom part; the display module further includes at
least one first member which is arranged between the
backlight module and the bottom part of the front frame;
the first member is configured to adjust a gap between
the front frame and the display screen.
[0010] Further, the first member is arranged on a side
of the backlight module that is away from the display
screen.
[0011] Further, the first member is mounted on the side
of the backlight module that is away from the display
screen by screw fastening or clamping.
[0012] Further, the first member includes a curved
mounting guide corner member formed at a side of the
first member that is closer to the side wall.
[0013] Further, the first member is a plastic component
or metal component.
[0014] Further, the front frame includes front frame
bars and front frame connectors, and the front frame is
formed by jointing the front frame bars with the front frame
connectors.
[0015] Further, the front frame includes a first opposite
bar group and a second opposite bar group; each of the
first opposite bar group and the second opposite bar
group includes front frame bars that are oppositely ar-
ranged; the first member is installed between the back-
light module and the bottom part of one of the front frame
bars in the first opposite bar group, and the first opposite
frame group is installed in a back-side fastening mode.
[0016] Further, the front frame bars in the first opposite
bar group are two short front frame bars of the front frame;
and the front frame bars in the second opposite bar group
are two long front frame bars; and the two long front frame
bars are installed in a back-side fastening mode.
[0017] Further, each of the front frame bars has a U-
shaped cross section.
[0018] Further, each of the front frame connectors in-
cludes a first mounting plate and a second mounting plate
which is connected to the first mounting plate; the first
mounting plate and the second mounting plate are con-
nected to two of the front frame bars, respectively.
[0019] Further, the back cover is fastened to the front
frame bars from a side of the back cover that is away
from the display screen.
[0020] Further, the display screen is placed within a
retaining wall region of the backlight module in a flatwise
orientation.
[0021] The present application provides in some em-
bodiments a display device including the display module
according to any one of the above embodiments.
[0022] The present application provides in some em-
bodiments a display device including: a front frame, in-
cluding a top part, a bottom part and a side wall connect-
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ing the top part and the bottom part; and a backlight mod-
ule, a display screen and at least one first member which
are fixed between the bottom part and the top part. The
display screen is installed in front of the backlight module
and directly connected to the top part; and the first mem-
ber is installed at a back side of the backlight module and
located between the back side of the backlight module
and the bottom part.
[0023] Further, the first member is mounted at the back
side of the backlight module by screw fastening or clamp-
ing.
[0024] Further, the first member includes a curved
mounting guide corner member formed at a side of the
first member that is closer to the side wall.
[0025] Further, the side wall directly faces an entire
lateral side of the backlight module.
[0026] Further, a portion of the bottom part that is in
contact with the first member is mounted on the first mem-
ber by a screw.
[0027] According to the display module and the display
device of the present disclosure, the backlight module
and the display screen of the display module are directly
fixed together by the front frame of the display device
without an additional metal outer frame, i.e., the front
frame of the display device also functions as the module
outer frame of the display module. As a result, the metal
outer frame 10 functioning as the module outer frame as
illustrated in Fig.1 is omitted, and thus the weight and the
thickness of the product may be reduced, and the pro-
duction cost may be decreased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] In order to illustrate technical solutions of em-
bodiments of the present disclosure in a clearer manner,
the drawings desired for the embodiments will be de-
scribed briefly hereinafter. Obviously, the following draw-
ings merely relate to some embodiments of the present
disclosure, and based on these drawings, a person
skilled in the art may obtain other drawings without any
creative effort.

Fig.1 is a sectional view of an LCD-TV in the related
art;
Fig.2 is an exploded view of an LCD according to
one embodiment of the present disclosure;
Fig.3 is a sectional view of the LCD as illustrated in
Fig.2;
Fig.4 is a schematic view showing a front frame con-
nector mounted on a top side of a front frame bar
according to one embodiment of the present disclo-
sure;
Fig.5 is a schematic view of a first member according
to one embodiment of the present application; and
Fig.6 is another schematic view of the first member
according to one embodiment of the present appli-
cation.

Reference signs:

[0029]

1: display screen; 11: front frame; 10: metal outer
frame; 3: backlight module; 4: front frame connector;
5: first member; 6: back cover; 2: front frame bar; 7:
front frame bar; 8: front frame bar; 9: front frame bar.

DETAILED DESCRIPTION

[0030] In the following, the technical solutions accord-
ing to the embodiments of the present disclosure are
clearly and completely described. It is obvious that the
described embodiments are merely some of all the em-
bodiment of the present disclosure instead of all the em-
bodiments.
[0031] In some embodiments, the present disclosure
provides a display module applied to a display device.
The display module includes a backlight module and a
display screen in front of the backlight module. The dis-
play module further includes a front frame that is shared
with the display device. The backlight module and the
display screen in the display module are directly fixed
together by the front frame. Herein, the sentence that
"the backlight module and the display screen in the dis-
play module are directly fixed together by the front frame"
means that the backlight module and the display screen
are directly fixed together by the front frame without an
additional metal outer frame (for example, the metal outer
frame 10 as illustrated in Fig.1).
[0032] In this embodiment, no metal outer frame is ar-
ranged in the display module, and the front frame of the
display device also functions as a module outer frame of
the display module, i.e. the backlight module and the dis-
play screen of the display module are directly fixed to-
gether by the front frame of the display device. As a result,
the metal outer frame 10 functioning as the module outer
frame as illustrated in Fig.1 is omitted, and thus the weight
and the thickness of the product may be reduced. The
production cost may also be decreased because the ex-
pense for making the mould of the metal outer frame 10
is saved.
[0033] Furthermore, the backlight module of the dis-
play module further includes a back cover that is shared
with the display device. The display screen and various
components in the backlight module are directly fixed by
the front frame and the back cover. In this embodiment,
the back cover of the backlight module is further omitted,
and the display screen and components in the backlight
module are directly fixed by the front frame and the back
cover of the display device. A person skilled in the art
may understand that, in the implementation, shapes and
materials of the front frame and the back cover may be
improved according to an actual situation, so that the
front frame and the back cover not only function as the
module outer frame to fix the display screen and the com-
ponents in the backlight module, but also meet the market
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demand of delicate appearance of the display device.
[0034] In the following, specific embodiments will be
explained to further illustrate the display module and the
display device in more details.
[0035] As illustrated in Figs. 2, 3 and 4, a large-sized
LCD according to one embodiment includes a display
screen 1, a backlight module 3, four front frame bars 2,
7, 8, 9, and front frame connectors 4. The front frame
connector 4 includes a first mounting plate 41 and a sec-
ond mounting plate 42 which is connected to the first
mounting plate 41. The front frame bars 2, 7, 8, 9 are
connected to form the front frame by the front frame con-
nectors 4. As illustrated in the sectional view of Fig.3, the
front frame includes a top part 81, a bottom part 82, a
side wall 83 connecting the top part 81 and the bottom
part 82, a first member 5, and a back cover 6. The top
part 81, the bottom part 82 and the side wall 83 form a
half-surrounding structure for packaging the display
screen 1 and the backlight module 3. The first member
5 is arranged between the bottom part of the front frame
and the backlight module 3, to adjust a gap between the
front frame and the display screen 1.
[0036] Figs. 5-6 are schematic views of the first mem-
ber 5. The first member 5 is of a cube shape, and includes
screw holes 51 defined therein for installation. The first
member 5 includes a plurality of curved mounting guide
corner members 52 formed at a side thereof closer to the
side wall of the front frame. When assembling the front
frame, the first member 5 serves as a guide and to adjust
a gap between front surfaces. Furthermore, the first
member 5 may be formed through injection molding, and
thus there is a certain requirement for the thickness of
the first member 5. Then, a plurality of grooves 53 is
evenly defined in the first member 5.
[0037] Upon assembling, the first member 51 is first
mounted on a back side of the backlight module 3 (i.e.
one side of the backlight module 3 that is away from the
display screen) in a manner such as screw fastening,
clamping, etc. Then, the display screen 1 is mounted on
the backlight module 3 in such a manner that the display
screen 1 is placed within a retaining wall region of the
backlight module 3 in a flatwise orientation. Before as-
sembling the front frame, the front frame connectors 4
are mounted on the front frame bars 2 and 8, respectively.
Fig.4 is a schematic view showing the front frame con-
nector 4 mounted on a top side of the front frame bar 8.
The first mounting plate 41 of the front frame connector
4 is connected to the front frame bar 8 in a manner such
as adhering, screw fastening, etc. Then, the front frame
bars 2 and 8 are mounted on the backlight module 3 on
which the display screen 1 has been mounted. In this
process, each of the front frame bars 2 and 8 has a U-
shaped structure in a cross section thereof, and the back-
light module 3 and the display screen 1 are clamped into
the U shaped structure of each of the front frame bars 2
and 8, i.e., edges of the backlight module 3 and the dis-
play screen 1 are packaged by the front frame bars 2 and
8. Meanwhile, the first member 5 is also clamped into the

front frame bars 2, 8, and then fastened by screws from
a back side (i.e. a side of the first member 5 that is away
from the display screen). The curved mounting guide cor-
ner members 52, which are formed at a side of the first
member 5 closer to the side wall of the front frame, each
serves as a guide and to adjust a gap between front sur-
faces when assembling the front frame. Then, the front
frame bars 7 and 9 are assembled. Each of the front
frame bars 7 and 9 has a U-shaped structure in a cross
section thereof and includes screw holes defined therein.
The assembled front frame bars 7 and 9 are fixed by
fastening screws from lateral sides. Meanwhile, the front
frame bars 7 and 9 are fastened to the second mounting
plates 42 of the front frame connectors 4 by fastening
screws at four corners, so that the front frame bars 2, 7,
8 and 9 are connected as a whole. Then, the back cover
6 is covered in such a manner that the back cover 6 is
fastened to the backlight module 3 by screws from a side
of the back cover 6 away from the display screen 1.
[0038] In this embodiment, the front frame directly
serves as a module outer frame and is mounted to the
back cover 6 through screws. In order to ensure strength
of the display module in which the metal outer frame 10
is omitted, the front frame is formed by jointing the front
frame bars with the front frame connector 4 at each junc-
tion, so as to decrease deformation of the front frame.
Optionally, the first member 5 is arranged at the back
side of the backlight module (i.e., a side of the backlight
module that is away from the display screen) to control
the deformation of the front frame. In addition, there might
be a gap between the front frame and the display screen
when adopting the back-side fastening arrangement, and
then the first member 5 serves as a support to control
the gap between the front frame and the display screen.
Optionally, the front frame includes a first opposite bar
group and a second opposite bar group, each of which
includes front frame bars that are oppositely arranged.
The first member 5 is installed between the backlight
module and a bottom part of one of the front frame bars
in the first opposite bar group. The first opposite frame
group is installed in a back-side fastening mode.
[0039] Optionally, the first opposite bar group includes
two short front frame bars of the front frame, and the
second opposite bar group includes two long front frame
bars. The two long front frame bars are installed in a
lateral-side fastening mode. It should be noted that, in
this embodiment, the front frame bars 2 and 8 correspond
to short sides of the display device (i.e., the front frame
bars 2 and 8 are two short front frame bars, which belong
to the first opposite bar group). The front frame bars 2
and 8 are installed in the back-side fastening mode, i.e.,
the front frame bars 2 and 8 are fastened to the backlight
module 3 and the display screen 1 by installing the screws
from the back side of the front frame bars 2 and 8 (i.e.,
a side away from the display screen). The front frame
bars 7 and 9 correspond to the long sides of the display
device (i.e., the front frame bars 7 and 9 are two long
front frame bars, which belong to the second opposite
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bar group). The front frame bars 7 and 9 are installed in
the lateral-side fastening mode, i.e., the front frame bars
7 and 9 are fastened to the backlight module 3 and the
display screen 1 by installing screws from the lateral
sides.
[0040] In the embodiment, the front frame of the display
device also functions as the metal outer frame of the dis-
play module, and thus it is better to avoid installing the
screws from the front side or the lateral side in consider-
ation of an artistic appearance of the product. However,
when the front frame is fastened and fixed by installing
screws from the back side, there might be a considerable
gap between the front frame and the display screen, and
thus problems such light leaking or screen broken may
arise. Furthermore, the front side of the front frame is
prone to warp and deform, so the artistic appearance of
the display device is deteriorated. For solving the above
problem, in the embodiment, the following technical
means are adopted: first, the frame is formed by jointing
front frame bars as a whole with the front frame connec-
tors 4 at each junction; second, flatness and the gap be-
tween the front frame and the display screen are adjusted
by the first member 5, so as to facilitate assembling; the
presence of the curved guide corner members 52 further
facilitates assembling. The gap may be adjusted by the
height of the member 5.
[0041] Optionally, the four front frame bars 2, 7, 8 and
9 may be fixed via the first member 5 in the back-side
fastening mode.
[0042] Optionally, in order to reduce the number of the
first members 5 and try to avoid adopting the lateral-side
fastening mode at the short sides in consideration of ar-
tistic appearance of the display device, in one embodi-
ment, the first members 5 are merely mounted between
the bottom parts of the front frame bars 2 and 8 (i.e. the
two short front frame bars) and the backlight module 3,
and then the front frame bars 2 and 8 are installed in the
back-side fastening mode. Furthermore, the front frame
bars 7 and 9 (i.e. the two long front frame bars) are in-
stalled in the lateral-side fastening mode, which facili-
tates controlling the gap between the top of the front
frame bar and the display screen 1, and thus the first
member 5 may not be installed in correspondence with
each of the front frames 7 and 9.
[0043] In addition, as shown in Figs. 2 and 4, the front
frame connector 4 is mounted at the corner of the frame,
and the first plate 41 and the second plate 42 of the front
frame connector 4 are vertical to each other, so that the
front frame bars 7 and 8 are connected by the front frame
connector 4 with an angle of 90 degrees defined between
the front frame bars 7 and 8. As a matter of fact, two front
frame bars may be connected by the front frame connec-
tor 4 with an angle of 180 degrees defined between the
two front frame bars, i.e., two front frame bars are con-
nected by the front frame connector 4 to form an extended
front frame bar, which is particularly applicable to the
large-sized display device. In this situation, an angle de-
fined between the first and the second plates of the front

frame connector 4 is 180 degrees.
[0044] Furthermore, it is high expense for making a
front frame mould for manufacturing ultra-large sized dis-
play devices (for example, the ultra large sized LCD-TV),
even if such expense is shared with each ultra-large sized
display device being produced. In contrast, in this em-
bodiment, since the front frame is formed by connecting
the frame bars with the front frame connectors, thus it is
merely required to make moulds for making the frame
bars and the front frame connectors, and thus the cost
for making the moulds is reduced. In addition, such frame
bars are versatile and easy to form frames of various
sizes, so that the ultra-large sized display device may
share same moulds with the small sized display device.
As a result, the cost for making moulds is shared with
more products, and thus the cost for developing the prod-
uct is decreased.
[0045] Optionally, the first member 5 may be a plastic
component or metal component. Similarly, the front
frame connector 4 may be a plastic component or a metal
component.
[0046] In summary, according to the embodiments of
the present disclosure, the metal outer frame 10 is omit-
ted in the display module and the display device incor-
porating with display module, and thus the cost for pro-
ducing and developing the product is decreased. In ad-
dition, the thickness of the display device is reduced by
a thickness of the outer frame, and then the display de-
vice is lighter and thinner, and such arrangement is par-
ticularly applicable to the large sized or ultra-large sized
display device such as the ultra-large sized TV.
[0047] In this embodiment, the display device may be
a liquid crystal display device or an organic light-emitting
diode (OLED) display device, an electronic paper, a mo-
bile phone, a tablet computer, a television, a monitor, a
notebook computer, a digital picture frame, a navigation
system or any other product or component having a dis-
play function.
[0048] In the present disclosure, the display screen is
not particularly limited, which may be any display screen
that is known for a person skilled in the art. In addition to
the common LCD screen or OLED screen, the display
screen may be an electroluminescent screen, a plasma
screen, etc.
[0049] It is noted that, the technical features in the
present disclosure may be combined in any manner as
long as it is possible.
[0050] In the present disclosure, the embodiments are
described in a progressive manner, similar or same por-
tions among respective embodiments are not repeated
for clarity, and the focus of each embodiment is different.
In particular, for the device embodiment which is briefly
described, it may refer to the corresponding method em-
bodiment.
[0051] The above are merely embodiments of the
present disclosure and shall not be used to limit the scope
of the present disclosure. It should be noted that, a person
skilled in the art may make improvements and modifica-
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tions without departing from the principle of the present
disclosure, and these improvements and modifications
shall also fall within the scope of the present disclosure.
Thus, a scope of the present disclosure is confined in
claims.

Claims

1. A display module applied to a display device, com-
prising a backlight module and a display screen ar-
ranged in front of the backlight module;
wherein the display module further comprises a front
frame that is shared with the display device, and the
backlight module and the display screen in the dis-
play module are directly fixed together by the front
frame.

2. The display module according to claim 1, wherein
the backlight module further comprises a back cover
that is shared with the display device; and the display
screen and components in the backlight module are
directly fixed by the front frame and the back cover.

3. The display module according to claim 1, wherein
the front frame comprises a top part, a bottom part
and a side wall connecting the top part and the bot-
tom part;
the display module further comprises at least one
first member which is arranged between the back-
light module and the bottom part of the front frame;
the first member is configured to adjust a gap be-
tween the front frame and the display screen.

4. The display module according to claim 3, wherein
the first member is arranged on a side of the backlight
module that is away from the display screen.

5. The display module according to claim 4, wherein
the first member is mounted on the side of the back-
light module that is away from the display screen by
screw fastening or clamping.

6. The display module according to any one of claims
3-5, wherein the first member comprises a curved
mounting guide corner member formed at a side of
the first member that is closer to the side wall.

7. The display module according to claim 6, wherein
the first member is a plastic component or metal com-
ponent.

8. The display module according to any one of claims
3-5, wherein the front frame comprises front frame
bars and front frame connectors, and the front frame
is formed by jointing the front frame bars with the
front frame connectors.

9. The display module according to claim 8, wherein
the front frame comprises a first opposite bar group
and a second opposite bar group; each of the first
opposite bar group and the second opposite bar
group comprises front frame bars that are oppositely
arranged;
the first member is installed between the backlight
module and the bottom part of one of the front frame
bars in the first opposite bar group, and the first op-
posite frame group is installed in a back-side fasten-
ing mode.

10. The display module according to claim 9, wherein
the front frame bars in the first opposite bar group
are two short front frame bars of the front frame; and
the front frame bars in the second opposite bar group
are two long front frame bars; and the two long front
frame bars are installed in a back-side fastening
mode.

11. The display module according to claim 8, wherein
each of the front frame bars has a U-shaped cross
section.

12. The display module according to claim 8, wherein
each of the front frame connectors comprises a first
mounting plate and a second mounting plate which
is connected to the first mounting plate; the first
mounting plate and the second mounting plate are
connected to two of the front frame bars, respective-
ly.

13. The display module according to claim 8, wherein
the back cover is fastened to the front frame bars
from a side of the back cover that is away from the
display screen.

14. The display module according to claim 1, wherein
the display screen is placed within a retaining wall
region of the backlight module in a flatwise orienta-
tion.

15. A display device comprising the display module ac-
cording to any one of claims 1-14.

16. A display device, comprising:

a front frame, comprising a top part, a bottom
part and a side wall connecting the top part and
the bottom part; and
a backlight module, a display screen and at least
one first member which are fixed between the
bottom part and the top part;
wherein the display screen is installed in front
of the backlight module and directly connected
to the top part; and the first member is installed
at a back side of the backlight module and lo-
cated between the back side of the backlight
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module and the bottom part.

17. The display device according to claim 16, wherein
the first member is mounted at the back side of the
backlight module by screw fastening or clamping.

18. The display device according to claim 16, wherein
the first member comprises a curved mounting guide
corner member formed at a side of the first member
that is closer to the side wall.

19. The display device according to claim 16, wherein
the side wall directly faces an entire lateral side of
the backlight module.

20. The display device according to claim 16, wherein a
portion of the bottom part that is in contact with the
first member is mounted on the first member by a
screw.
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