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(7) ABSTRACT

The invention provides a liquid crystal module and a curved
surface display device. According to the liquid crystal mod-
ule and the curved surface display device, a curved surface
liquid crystal panel can be kept stable, and deformation of
the curved surface liquid crystal panel is reduced. The liquid
crystal module comprises the liquid crystal panel and a
backlight source, wherein the backlight source comprises a
light guiding plate. The light-emitting surface, facing the
liquid crystal panel, of the light guiding plate is an inwards-
concave arc-shaped curved surface, the liquid crystal panel
is in an inwards-concave arc shape, and the liquid crystal
panel is arranged on the light-emitting surface of the light
guiding plate through a connecting member, wherein the
curvature of the arc of the liquid crystal panel is the same as
that of the light-emitting surface of the light guiding plate.
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LIQUID CRYSTAL MODULE AND CURVED
SURFACE DISPLAY DEVICE

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This PCT patent application claims priority of
Chinese Patent Application No. 201410504461.2, filed on
Sep. 26, 2014, the entire content of which is incorporated by
reference herein.

FIELD OF THE INVENTION

[0002] The present invention relates to a field of display
technology, more particularly, to a liquid crystal module and
a curved surface display device.

BACKGROUND

[0003] With the development of display technology, peo-
ple’s requirements on display device have been continuously
raised. Currently, curved surface display technology has
come into people’s sight and has received extensive atten-
tion. Generally, display screen of a curved surface display
device can provide optimal viewing effect from center to
peripheral, while a reproduction capability of an ordinary
display device at peripheral of the screen is relatively not
ideal. The whole screen of a curved surface display device
is in an arc shape, which can provide wide panorama image
effect, and bring better visual enjoyment to user.

[0004] Curved surface display is realized in prior art
mainly by manner of naturally bending a liquid crystal panel
and pressing the liquid crystal panel by using a front frame.
However, these fixing manners are not stable, the liquid
crystal panel is prone to deformation which will affect
display effect, and a processing difficulty of a curved back-
light source employed by the curved surface display device
during manufacture is relatively high.

BRIEF SUMMARY OF THE DISCLOSURE

[0005] Embodiments of the invention provides a liquid
crystal module and a curved surface display device, so that
a curved surface liquid crystal panel can be kept stable, and
deformation of the curved surface liquid crystal panel is
reduced, thereby improving display effect.

[0006] The present invention provides a liquid crystal
module comprising a liquid crystal panel and a backlight
source, the backlight source comprises a light guiding plate,
a light-emitting surface, facing the liquid crystal panel, of
the light guiding plate is an inwards-concave arc-shaped
curved surface, the liquid crystal panel is in an inwards-
concave arc shape, the liquid crystal panel is arranged on the
light-emitting surface of the light guiding plate, and curva-
ture of the arc of the liquid crystal panel is the same as that
of the light-emitting surface of the light guiding plate.
[0007] Further, the liquid crystal panel is arranged on the
light-emitting surface of the light guiding plate through a
connecting member.

[0008] Still further, the connecting member is transparent
adhesive.
[0009] Still further, the backlight source further comprises

diffusion particles arranged on the light-emitting surface of
the light guiding plate and used to diffuse light emitting from
the light-emitting surface of the light guiding plate.
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[0010] Still further, the diffusion particles are arranged on
the light-emitting surface of the light guiding plate by
manner of coating.

[0011] Still further, the diffusion particles are formed on
the light-emitting surface of the light guiding plate by
manner of integrating with the light guiding plate as a whole.
[0012] Still further, a bottom surface, opposite to the
light-emitting surface, of the light guiding plate is a flat
surface.

[0013] Still further, the backlight source further comprises
a back plate on which a fixing structure for fixing the light
guiding plate onto the back plate is arranged.

[0014] Still further, the fixing structure comprises a suc-
tion member fixed on the back plate, the suction member
comprises a cavity having a suction opening facing the
bottom surface of the light guiding plate, when the bottom
surface of the light guiding plate is joined to the cavity, air
pressure within the cavity is lower than air pressure outside
of the cavity, such that the light guiding plate is fixed on the
back plate through suction.

[0015] Still further, the suction member is made from
white plastic material.

[0016] Still further, a reflection plate is arranged between
the light guiding plate and the back plate, through holes are
arranged on the reflection plate at positions corresponding to
the suction member, the suction member goes through the
through holes.

[0017] Still further, the backlight source further comprises
a rubber frame and a back plate, the light guiding plate is
arranged on the back plate, the rubber frame is arranged
around the back plate, the rubber frame comprises support
portions onto which end portions of the liquid crystal panel
are lap jointed, the liquid crystal module further comprises
a front frame arranged at periphery of the liquid crystal panel
and used to fixedly connect the liquid crystal panel and the
backlight source.

[0018] Still further, a straight slot is arranged on side wall
of the rubber frame, bumps are arranged on the back plate
at positions corresponding to the straight slot, the bumps are
disposed in the straight slot.

[0019] Accordingly, the present invention also provides a
curved surface display device comprising the above liquid
crystal module provided by the invention.

[0020] In the present invention, a liquid crystal panel is
arranged on a light-emitting surface of a light guiding plate
through a connecting member, the liquid crystal panel can be
stably arranged on the light guiding plate under fixing
fanction of the connecting member, curvature of the arc of
the liquid crystal panel and that of the light-emitting surface
of the light guiding plate being the same can be more
beneficial to the stable arrangement of the liquid crystal
panel, therefore, the present invention is capable of reducing
deformation of the curved surface liquid crystal panel occur-
ring during displaying; diffusion particles are arranged on
the light-emitting surface of the light guiding plate, so that
light emitting from the light guiding plate can be more
diffusive, such that brightness of the liquid crystal panel
when an image is displayed is more uniform, and structure
of the backlight source is simplified; furthermore, a bottom
surface of the light guiding plate is a flat plane, the light
guiding plate can be fixed without bending the back plate,
which reduces processing difficulty, meanwhile, a fixing
structure for fixing the light guiding plate is arranged onto
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the back plate, so that the light guiding plate is kept stable,
thereby making the liquid crystal panel to be kept stable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The drawings are provided to facilitate further
understanding of the present invention and constitute a part
of the specification, they are used to explain the invention
along with the following detailed embodiments of the inven-
tion, but are not a limitation to the invention, in which:
[0022] FIG. 1 is a structural diagram of a liquid crystal
module of an embodiment of the invention;

[0023] wherein, reference numbers are as follows: 1. lig-
uid crystal panel; 2. light guiding plate; 3. connecting
member; 4. diffusion particles; 5. back plate; 51. bump; 6.
suction member; 7. reflection plate; 8. rubber frame; 81.
support portion; 9. front frame; 10. light bar.

DETAILED DESCRIPTION

[0024] Detailed description of the invention will be
described in the following in conjunction with accompany
drawings. It should be appreciated that, the detailed descrip-
tion of the invention here is only for illustrating and explain-
ing the invention, and is not for limiting the invention.

[0025] As one aspect of the invention, there is provided a
liquid crystal module, as shown in FIG. 1, the liquid crystal
module comprises a liquid crystal panel 1 and a backlight
source, the backlight source comprises a light guiding plate
2, a light-emitting surface, facing the liquid crystal panel 1,
of the light guiding plate 2 is an inwards-concave arc-shaped
curved surface, the liquid crystal panel 1 is in an inwards-
concave arc shape, the liquid crystal panel 1 is arranged on
the light-emitting surface of the light guiding plate through
a connecting member 3, wherein, curvature of the arc of the
liquid crystal panel 1 is kept to be the same as that of the
light-emitting surface of the light guiding plate 2.

[0026] The liquid crystal module of the present invention
is particularly suitable for a liquid crystal display device that
conducts a curved surface display, since the liquid crystal
panel 1 can be arranged on the light-emitting surface of the
light guiding plate 2 through the connecting member 3, the
liquid crystal panel 1 can be stably arranged on the light
guiding plate 2 under fixing function of the connecting
member 3, curvature of the arc-shaped curved surface of the
liquid crystal panel 1 and that of the light-emitting surface
of the light guiding plate 2 are the same, that is, the curved
surface liquid crystal panel 1 and the light guiding plate are
tightly mated, which is more beneficial to a stable arrange-
ment of the curved surface liquid crystal panel 1 on the light
guiding plate 2, thus reducing possibility that deformation
occurs at the curved surface liquid crystal panel 1, and
improving display effect.

[0027] The connecting member may have different struc-
tures, for example, the connecting member 3 may comprise
a plurality of suction members for suctioning the liquid
crystal panel, or the connecting member 3 may be an
adhesive.

[0028] As a detailed embodiment of the invention, as
shown in FIG. 1, the connecting member 3 is transparent
adhesive such as hydrogel, but the invention is not limited
thereto, as long as it can be ensured by the adhesive that the
liquid crystal panel and the light guiding plate can be bonded
together. Using transparent adhesive not only can stably
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connect the liquid crystal panel 1 to the light guiding plate
2, but also can reduce impact on light of the backlight
source.

[0029] In the backlight source, a light bar 10 is set at the
light incoming surface of the light guiding plate 2, the point
light emitted from the light emitting element on the light bar
10 forms an area light source after passing through the light
guiding plate 2. Usually, the backlight source further com-
prises therein a diffusion layer for diffusing light, the diffu-
sion layer is used to refract, reflect and scatter light emitted
from the light emitting surface of the light guiding plate 2
towards different directions, so that light is more diffusive,
such that brightness of the liquid crystal panel when an
image is displayed is more uniform. When a diffusion layer
is included in the backlight source, the diffusion layer may
be arranged on the light guiding plate, and then the liquid
crystal panel is arranged on the diffusion layer. To prevent
deformation from occurring at the liquid crystal panel, a
connecting member 3 may be arranged between the liquid
crystal panel 1 and the diffusion layer and between the
diffusion layer and the light guiding plate 2 respectively,
such that the diffusion layer and the liquid crystal panel 1 are
kept fixed, thereby preventing deformation at the curved
liquid crystal panel.

[0030] To simplify structure of the backlight source, as
shown in FIG. 1, the backlight source may further comprise
diffusion particles 4. The diffusion particles 4 are arranged
on light emitting surface of the light guiding plate 2 to form
a diffusion layer, and are used to diffuse light emitted from
the light emitting surface of the light guiding plate 2. The
connecting member 3 is arranged between the layer where
diffusion particles are arranged and the liquid crystal panel
1. As compared to a diffusion layer of a backlight source in
prior art, when realizing diffusion of light by using the
diffusion particles 4, there is no need for the present inven-
tion to provide a special film material to coat diffusion
particles 4, thus saving production material and also sim-
plifying structure of the backlight source. Moreover, the
advantage of forming a diffusion layer by using diffusion
particles lies in that the diffusion layer can be made to be
bent in the same curvature as the light guiding plate, thus
realizing curved surface display.

[0031] As one detailed embodiment of the invention, the
diffusion particles 4 are arranged on the light emitting
surface of the light guiding plate 2 by manner of coating, that
is, first, a light guiding plate 2 whose light emitting surface
is an inwards-concave curved surface is formed through
injection molding, then the diffusion particles 4 are uni-
formly mixed in a dissolvent, and then the dissolvent mixed
with the diffusion particles 4 is coated on the light emitting
surface of the light guiding plate 2.

[0032] As another detailed embodiment of the invention,
the diffusion particles 4 are formed on the light-emitting
surface of the light guiding plate 2 by manner of integrating
with the light guiding plate 2 as a whole, the integrated
structure can be made through a molding process.

[0033] Further, as shown in FIG. 1, a bottom surface,
opposite to the light-emitting surface, of the light guiding
plate 2 is a flat surface. As compared to a light guiding plate
in prior art whose light-emitting surface and light-incoming
surface are both curved surface, arranging the bottom sur-
face of the light guiding plate 2 as a flat surface would be
more convenient to fix the light guiding plate 2.
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[0034] Further, the backlight source may also comprise a
back plate 5 onto which both the light guiding plate 2 and the
light bar 10 are arranged, there is arranged, on the back plate
5, a fixing structure for fixing the light guiding plate 2 onto
the back plate 5, so that light guiding plate 2 is kept stable,
thus the liquid crystal panel 1 is kept stable. It is appreciated
that, in the prior art, to fix a light guiding plate 2 whose
bottom surface is a curved surface, generally the back plate
needs to be arranged as a curved shape so as to fit the light
guiding plate, thus increasing manufacture difficulty, while
in the present invention, since bottom surface of the light
guiding plate is a flat surface, there is no need to bend the
back plate, thus reducing processing difficulty.

[0035] The present invention has no limitation on forms of
the fixing structure, for example, the fixing structure may be
an adhesive, and the light guiding plate 2 is fixedly con-
nected to the back plate 5 through the adhesive. As a
preferred embodiment of the present invention, as shown in
FIG. 1, the fixing structure comprises a suction member 6
fixed on the back plate 5, the suction member 6 may be fixed
on the back plate 5 by double faced adhesive tape or other
binder. The suction member 6 comprises a cavity having a
suction opening facing the bottom surface of the light
guiding plate 2, when the light guiding plate 2 is joined to
the cavity, air pressure within the cavity is lower than air
pressure outside of the cavity, such that the light guiding
plate 2 is fixed on the back plate 5 through suction. When
assembling the liquid crystal module during manufacturing,
the suction opening may be joined to the bottom surface of
the light guiding plate 2 first, and then the cavity is subjected
to squeeze or air exhaustion, so that air pressure within the
cavity is lower than air pressure outside of the cavity, such
that the light guiding plate 2 is fixed on the back plate 5
through suction, thus realizing fixed connection between the
light guiding plate 2 and the back plate 5. The present
invention has no limitation on the shape of the cavity, as long
as the light guiding plate 2 can be fixed on the back plate 5
through suction.

[0036] Further, preferably, the suction member 6 is made
from white plastic material, using of plastic material is to
facilitate squeezing the cavity to reduce air pressure within
the cavity, setting color of the plastic material as white is
beneficial to reflection of light leaked from the bottom
surface of the light guiding plate, and to improve light
utilization.

[0037] Still further, as shown in FIG. 1, a reflection plate
7 is arranged between the light guiding plate 2 and the back
plate 5, through holes are arranged on the reflection plate 7
at positions corresponding to the suction member 6, the
suction member 6 goes through the through holes. The light
guiding plate 2 may be fixed on the back plate 5, and
meanwhile, the suction member 6 can also contribute to
fixing of the reflection plate 7 to prevent displacement of the
reflection plate 7. The reflection plate 7 is used to reflect
light leaked from the bottom surface of the light guiding
plate 2, when the suction member 6 is made from white
plastic material, the effect of reflecting light can be
improved, thus improving light utilization, and alleviating
impact on light reflection when through holes are arranged
on the reflection plate 7.

[0038] Still further, as shown in FIG. 1, the backlight
source may further comprise a rubber frame 8 arranged
around the back plate 5, the rubber frame 8 comprises
support portions 81, the liquid crystal panel 1 is arranged on
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the light emitting surface of the light guiding plate 2 through
the connecting member 3, and end portions of the liquid
crystal panel 1 exceeding the light emitting surface may be
lap jointed on the support portions 81, the liquid crystal
module further comprises a front frame 9 arranged at periph-
ery of the liquid crystal panel 1 and used to fixedly connect
the liquid crystal panel 1 and the backlight source.

[0039] As shown in FIG. 1, a straight slot is arranged on
side wall of the rubber frame 8, bumps 51 are arranged on
the back plate 5 at positions corresponding to the straight
slot, the bumps 51 are disposed in the straight slot, thereby
fixedly connecting the rubber frame 8 and the back plate 5.
[0040] The foregoing is a description of the liquid crystal
module provided by the present invention, it can be seen
that, the liquid crystal panel can be arranged on the light
emitting surface of the light guiding plate through a con-
necting member, the liquid crystal panel can be stably
arranged on the light guiding plate under fixing function of
the connecting member, thereby reducing deformation of the
curved surface liquid crystal panel occurred during display-
ing; diffusion particles are arranged on the light-emitting
surface of the light guiding plate, so that light emitting from
the light guiding plate can be more diffusive, such that
brightness of the liquid crystal panel when an image is
displayed is more uniform, and thus structure of the back-
light source is simplified; furthermore, a bottom surface of
the light guiding plate is a flat plane, the light guiding plate
can be fixed without bending the back plate; meanwhile, a
fixing structure for fixing the light guiding plate is arranged
onto the back plate, so that the light guiding plate is kept
stable, thereby making the liquid crystal panel to be kept
stable.

[0041] As another aspect of the invention, there is pro-
vided a curved surface display device comprising the liquid
crystal module provided by the present invention. When
conducting curved surface display, since the liquid crystal
module of the invention can reduce deformation of the liquid
crystal panel, display effect is enhanced and material saving
is achieved, thus, display quality of the curved surface
display device is improved to some extent, production cost
is somewhat reduced, and manufacturing process is more
simple.

[0042] It is appreciated that, the above embodiments are
merely illustrative embodiments employed for illustrating
principle of the invention, and the invention is not limited
thereto. Various variations and improvements may be made
by those skilled in the art without departing from the spirit
and essence of the invention, such variations and improve-
ments are also considered as protection scope of the inven-
tion.

1. A liquid crystal module comprising a liquid crystal
panel and a backlight source, the backlight source comprises
a light guiding plate, wherein, a light-emitting surface,
facing the liquid crystal panel, of the light guiding plate is
an inwards-concave arc-shaped curved surface, the liquid
crystal panel is in an inwards-concave arc shape, the liquid
crystal panel is arranged on the light-emitting surface of the
light guiding plate, and curvature of the arc of the liquid
crystal panel is the same as that of the light-emitting surface
of the light guiding plate.

2. The liquid crystal module according to claim 1,
wherein, the liquid crystal panel is arranged on the light-
emitting surface of the light guiding plate through a con-
necting member.
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3. The liquid crystal module according to claim 2,
wherein, the connecting member is transparent adhesive.

4. The liquid crystal module according to claim 1,
wherein, the backlight source further comprises diffusion
particles arranged on the light-emitting surface of the light
guiding plate and used to diffuse light emitting the light-
emitting surface of the light guiding plate.

5. The liquid crystal module according to claim 4,
wherein, the diffusion particles are arranged on the light-
emitting surface of the light guiding plate by manner of
coating.

6. The liquid crystal module according to claim 4,
wherein, the diffusion particles are formed on the light-
emitting surface of the light guiding plate by manner of
integrating with the light guiding plate as a whole.

7. The liquid crystal module according to claim 1,
wherein, a bottom surface, opposite to the light-emitting
surface, of the light guiding plate is a flat surface.

8. The liquid crystal module according to claim 1,
wherein, the backlight source further comprises a back plate
on which a fixing structure for fixing the light guiding plate
onto the back plate is arranged.

9. The liquid crystal module according to claim 8,
wherein, the fixing structure comprises a suction member
fixed on the back plate, the suction member comprises a
cavity having a suction opening facing the bottom surface of
the light guiding plate, when the bottom surface of the light
guiding plate is joined to the cavity, air pressure within the
cavity is lower than air pressure outside of the cavity, such
that the light guiding plate is fixed on the back plate through
suction.

10. The liquid crystal module according to claim 9,
wherein, the suction member is made from white plastic
material.

11. The liquid crystal module according to claim 9,
wherein, a reflection plate is arranged between the light
guiding plate and the back plate, through holes are arranged
on the reflection plate at positions corresponding to the
suction member, the suction member goes through the
through holes.

12. The liquid crystal module according to claim 1,
wherein, the backlight source further comprises a rubber
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frame and a back plate, the light guiding plate is arranged on
the back plate, the rubber frame is arranged around the back
plate, the rubber frame comprises support portions onto
which end portions of the liquid crystal panel are lap jointed,
the liquid crystal module further comprises a front frame
arranged at periphery of the liquid crystal panel and used to
fixedly connect the liquid crystal panel and the backlight
source.

13. The liquid crystal module according to claim 12,
wherein, a straight slot is arranged on side wall of the rubber
frame, bumps are arranged on the back plate at positions
corresponding to the straight slot, the bumps are disposed in
the straight slot.

14. A curved surface display device, wherein, comprising
the liquid crystal module according to claim 1.

15. The curved surface display device according to claim
14, wherein, the liquid crystal panel is arranged on the
light-emitting surface of the light guiding plate through a
connecting member.

16. The curved surface display device according to claim
14, wherein, the backlight source further comprises diffusion
particles arranged on the light-emitting surface of the light
guiding plate and used to diffuse light emitting the light-
emitting surface of the light guiding plate.

17. The curved surface display device according to claim
14, wherein, a bottom surface, opposite to the light-emitting
surface, of the light guiding plate is a flat surface.

18. The curved surface display device according to claim
14, wherein, the backlight source further comprises a back
plate on which a fixing structure for fixing the light guiding
plate onto the back plate is arranged.

19. The curved surface display device according to claim
14, wherein, the backlight source further comprises a rubber
frame and a back plate, the light guiding plate is arranged on
the back plate, the rubber frame is arranged around the back
plate, the rubber frame comprises support portions onto
which end portions of the liquid crystal panel are lap jointed,
the liquid crystal module further comprises a front frame
arranged at periphery of the liquid crystal panel and used to
fixedly connect the liquid crystal panel and the backlight
source.



THMBW(EF)

[ i (S RIR) A ()

RE(EFR)AGE)

HERB(E R AGE)

FRI&R BB A

£
HAB A TF SOk
S\EReERE

BE@®F)

FEARF-—MBRBERN - HENETEE. REZRRERNE
HNERERE , —MHENREER , TUARERE , MENRRAE
BROZF R . ZRBERTFRBERNELR , HFREXRE
ESAR. WAXE , AERRER , SR E—E A ML
H , RBERETAAMEAR | 3 EEREERS EEBY —MERE
f, B, RBEARWEMH iR ZHEERN |, ZSHROEKEH RN
SR RE L,

patsnap

REBEERNBEE REE
US20160291386A1 K (2E)R 2016-10-06
US14/894728 iR 2015-06-11

ERERFEREARBRLF
REAMBREARGERLF

ERERFEREARBERLF.
REFRZREARGERLF.

EREFEFERRRBRLA.
RERARBEARDERLT.

WANG FEI
YUAN JING

WANG, FEI
YUAN, JING

GO02F1/1333 F21V8/00

G02F1/133308 G02B6/0043 G02B6/0041 G02F2001/133317 G02B6/0088 G02F2202/28 G02F2201/56
G02B6/0055 G02B6/00 G02B6/0045 GO2F1/133615

201410504461.2 2014-09-26 CN

US9715134

Espacenet USPTO



https://share-analytics.zhihuiya.com/view/af6a7012-5dec-4427-9d74-e80908e9c9f7
https://worldwide.espacenet.com/patent/search/family/052317791/publication/US2016291386A1?q=US2016291386A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220160291386%22.PGNR.&OS=DN/20160291386&RS=DN/20160291386

