US 20160054612A1

12 Patent Application Publication o) Pub. No.: US 2016/0054612 A1

a9y United States

HAO et al.

(43) Pub, Date: Feb. 25, 2016

(54) DISPLAY DEVICE AND ASSEMBLING
METHOD THEREOF

(71)  Applicants:BOE TECHNOLOGY GROUP CO.,
LTD., Beijing (CN); BOE OPTICAL
SCIENCE AND TECHNOLOGY CO.,
LTD., Suzhou (CN)

(72) Inventors: Ji HAO, Beijing (CN); Yan HOU,
Beijing (CN); Zhongcheng LI, Beijing
(CN)

(21) Appl. No.: 14/567,307

(22) Filed: Dec. 11, 2014

(30 Foreign Application Priority Data

Aug. 19,2014 (CN) corvcverccrcccne. 201410409296.2
Publication Classification
(51) Int.Cl

GO2F 1/1333
GO2F 1/1335

(2006.01)
(2006.01)

(52) US.CL
CPC ... GO2F 1/133308 (2013.01); GO2F 1/1336
(2013.01); GO2F 2001/133325 (2013.01); GO2F
2001/133314 (2013.01); GO2F 2001/133331
(2013.01)

(57) ABSTRACT

Embodiments of the disclosure provide a display device and
an assembling method thereof. The display device comprises
a frame and a display module provided inside the frame, and
the display module comprises a liquid crystal panel and a
transparent cover plate. A transparent bonding adhesive is
fully filled between a light exit surface of the liquid crystal
panel and a surface of the transparent cover plate facing the
liquid crystal panel and bonds the light exit surface of the
liquid crystal panel with the surface of the transparent cover
plate facing the liquid crystal panel. A support mechanism is
disposed on an inner surface of the frame, and the support
mechanism is bonded with the liquid crystal panel and/or the
transparent cover plate.
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DISPLAY DEVICE AND ASSEMBLING
METHOD THEREOF

TECHNICAL FIELD

[0001] Embodiments of the disclosure relate to a display
device and an assembling method thereof.

BACKGROUND

[0002] With rapid developments of Liquid Crystal Display
Televisions (LCD TVs), people have become increasingly
demanding for the LCD TVs. Early LCD TVs are very thick
with a very wide frame, which look relatively less attractive;
in order to solve this problem, manufacturers compete to
design a variety of narrow-frame, ultra-narrow frame, or fra-
meless ultra-thin LCD TVs, and particularly, the frameless
LCD TVs have a very magnificent appearance.

[0003] The frameless structure may be realized by frame
bonding technology, that is, bonding a periphery of a liquid
crystal panel and a periphery of a glass plate together by a
double-sided adhesive tape or other adhesives, assembling
the bonded liquid crystal panel and glass plate with a back-
light unit, to form the frameless LCD TV with the surface of
the glass plate as the appearance surface of the LCD TV.
However, in the frame bonding technology, merely the
periphery of the liquid crystal panel and the periphery of the
glass plate are bonded, so that an air layer is formed between
an intermediate portion of the liquid crystal panel and an
intermediate portion ofthe reinforced glass and double image
will appear when the user views the screen.

SUMMARY

[0004] According to embodiments of the disclosure, there
is provided a display device. The display device comprises a
frame and a display module provided inside the frame, and
the display module comprises a liquid crystal panel and a
transparent cover plate. A transparent bonding adhesive is
fully filled between a light exit surface of the liquid crystal
panel and a surface of the transparent cover plate facing the
liquid crystal panel and bonds the light exit surface of the
liquid crystal panel with the surface of the transparent cover
plate facing the liquid crystal panel. A support mechanism is
disposed on an inner surface of the frame, and the support
mechanism is bonded with the liquid crystal panel and/or the
transparent cover plate.

[0005] For example, the transparent bonding adhesive is
made of a jelly glue.

[0006] For example, the frame is made of aluminum, and
the support mechanism is made of aluminum.

[0007] For example, the frame and the support mechanism
are not integrally formed, and the support mechanism is fixed
to the frame by a screw.

[0008] Forexample, the support mechanism is bonded with
the liquid crystal panel and/or the transparent cover plate by a
double-sided adhesive tape; or the support mechanism is
bonded with the liquid crystal panel and/or the transparent
cover plate by a silicone adhesive.

[0009] For example, the transparent cover plate is a rein-
forced glass cover plate or a transparent plastic cover plate.
[0010] For example, the display module further comprises
a backlight unit; and the backlight unit comprises: a rear
housing; and a light source, a reflective sheet, a light guide
plate and optical films provided between the rear housing and
the liquid crystal panel.
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[0011] For example, the light source is attached to the sup-
port mechanism, and the light guide plate and the rear housing
are fixed to the support mechanism.

[0012] For example, the rear housing of the backlight unit
constitutes a shell of the display device.

[0013] Forexample, the display device further comprises a
function module, and the function module is provided on an
outside surface of the rear housing of the backlight unit.
[0014] According to embodiments of the disclosure, there
is provided an assembling method of the above-described
display device. The assembling method comprises steps of:
fully filling the transparent bonding adhesive between the
liquid crystal panel and the transparent cover plate so that the
liquid crystal panel and the transparent cover plate are com-
pletely bonded with each other; bonding the liquid crystal
panel and the transparent cover plate that have been bonded
with each other to the support mechanism disposed on the
inner surface of the frame; and attaching the light source of
the backlight unit to the support mechanism, sequentially
stacking optical films, the light guide plate and the reflective
sheet of the backlight unit along a direction from the light exit
surface to a light entrance surface of the liquid crystal panel,
and fixing the rear housing of the backlight unit to the support
mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Inorderto clearly illustrate the technical solution of
the embodiments of the invention, 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 invention and thus are not limitative of
the invention.

[0016] FIG. 1isa structural schematic diagram illustrating
adisplay device according to embodiments of the disclosure;
and

[0017] FIG. 2 is a schematic diagram illustrating the dis-
play device according to the embodiments of the disclosure in
which a support mechanism is fixed to a frame by a screw.

DETAILED DESCRIPTION

[0018] In order to make objects, technical details and
advantages of the embodiments of the invention apparent, the
technical solutions of the embodiment will be described in a
clearly and fully understandable way in connection with the
drawings related to the embodiments of the invention. It is
obvious that 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 can
obtain other embodiment(s), without any inventive work,
which should be within the scope of the invention.

[0019] FIG. 1isa structural schematic diagram illustrating
adisplay device according to embodiments of the disclosure;
FIG. 2 is a schematic diagram illustrating the display device
according to the embodiments of the disclosure in which a
support mechanism is fixed to a frame by a screw.

[0020] As shown in FIG. 1 and FIG. 2, the display device
according to the embodiments of the disclosure comprises a
frame 5 and a display module 11 provided inside the frame 5,
the display module 11 comprises a liquid crystal panel 1 and
a transparent cover plate 2. A transparent bonding adhesive 3
is fully filled between a light exit surface of the liquid crystal
panel 1 and a surface of the transparent cover plate 2 facing
the liquid crystal panel 1, and bonds the light exit surface of
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the liquid crystal panel 1 with the surface of the transparent
cover plate 2 facing the liquid crystal panel 1.

[0021] A support mechanism 4 is disposed on an inner
surface ofthe frame 5, and the support mechanism 4 is bonded
with the liquid crystal panel 1 and/or the transparent cover
plate 2 to support the liquid crystal panel 1 and the transparent
cover plate 2.

[0022] Inthe above-described display device, the transpar-
ent cover plate 2 of the display module 11 is provided inside
the frame 5 and the surface of the transparent cover plate 2 is
an appearance surface of the display device, so the display
device is a frameless display device. In the above-described
display device, the light exit surface of the liquid crystal panel
1 of the display module 11 is completely bonded with the
surface of the transparent cover plate 2 facing the liquid
crystal panel 1, so that there is no air layer between the liquid
crystal panel 1 and the transparent cover plate 2, double image
will not appear in a display screen of the display device, and
image is of a good quality.

[0023] For example, the transparent bonding adhesive 3 is
made of a jelly glue.

[0024] Forexample, the frame 5 is made of aluminum, and
the support mechanism 4 is made of aluminum as well.
[0025] Since aluminum has a good thermal conductivity,
the frame 5 and the support mechanism 4 made of aluminum
enable a rapid heat dispersion of the liquid crystal panel 1, so
that the display module 11 has a good heat dispersion prop-
erty.

[0026] For example, the frame 5 and the support mecha-
nism 4 are not integrally formed. Further, for example, the
support mechanism 4 is fixed to the frame 5 by a screw.
[0027] Since in the above-described display device, the
support mechanism 4 is bonded with the liquid crystal panel
1 and/or the transparent cover plate 2 of the display module 11
and the support mechanism 4 and the frame 5 are not inte-
grally formed and fixed with each other by the screw, the
frame 5 can be easily separated from the support mechanism
4 by loosing the screw and is replaced when the frame 5
functions poorly. Thus, when the support mechanism 4 and
the frame 5 are not integrally formed, a rework cost can be
reduced when certain component of the above-described dis-
play device functions poorly.

[0028] For example, the support mechanism 4 is bonded
with the liquid crystal panel 1 and/or the transparent cover
plate 2 in modes of:

[0029] Mode 1: the support mechanism 4 is bonded with
the liquid crystal panel 1 and/or the transparent cover plate 2
by a double-sided adhesive tape;

[0030] Mode 2: the support mechanism 4 is bonded with
the liquid crystal panel 1 and/or the transparent cover plate 2
by a silicone adhesive.

[0031] Of course, the support mechanism 4 may be bonded
with the liquid crystal panel 1 and/or the transparent cover
plate 2 by other substances such as glue.

[0032] For example, the transparent cover plate 2 is a rein-
forced glass cover plate or a transparent plastic cover plate.
[0033] As shown in FIG. 1, the display module 11 further
comprises a backlight unit. The backlight unit comprises a
rear housing 10; and a light source 7, a reflective sheet, a light
guide plate 8 and optical films 9 provided between the rear
housing 10 and the liquid crystal panel 1.

[0034] For example, the rear housing 10 is made of alumi-
num, and the light source 7 is a bar of LEDs.
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[0035] As shown in FIG. 1, the light source 7 is attached to
the support mechanism 4, and the light guide plate 8 and the
rear housing 10 are fixed to the support mechanism 4.
[0036] Since the light source 7 is attached to the support
mechanism 4 and the support mechanism 4 is connected to the
frame5 and the rear housing 10, the support mechanism 4, the
frame 5 and the rear housing 10 made of aluminum enable a
rapid heat dispersion of the light source 7, so that the back-
light unit has a good heat dispersion property.

[0037] For example, the rear housing 10 constitutes a shell
of the display device.

[0038] The rear housing 10 of the backlight unit is used as
the shell of the display device, so that a backplate of the
display device in the prior art can be omitted and a better heat
dispersion property can be achieved.

[0039] As shown in FIG. 1, the display device further com-
prises a function module 12, and the function module 12 is
provided on an outside surface of the rear housing 10 of the
backlight unit.

[0040] Since the function module 12 is provided on the
outside surface of the rear housing 10, the display module 11
and the function module 12 can be separated so that the
display module 11 can be made thinner. In addition, each of
the display module 11 and the function module 12 has various
configurations and the various configurations of the display
module 11 and the various configurations of the function
module 12 can be combined arbitrarily, so that the display
device can be customized to meet the needs of the users.
[0041] The embodiments of the disclosure further provide
an assembling method of a display device. For example, the
assembling method comprises steps of:

[0042] Step S101: fully filling the transparent bonding
adhesive 3 between the liquid crystal panel 1 and the trans-
parent cover plate 2 so that the liquid crystal panel 1 and the
transparent cover plate 2 are completely bonded with each
other;

[0043] Step S102: bonding the liquid crystal panel 1 and the
transparent cover plate 2 that have been bonded with each
other to the support mechanism 4 disposed on the inner sut-
face of the frame 5.

[0044] Step S103: attaching the light source 7 of the back-
light unit to the support mechanism 4, sequentially stacking
the optical films 9, the light guide plate 8 and the reflective
sheet of the backlight unit along a direction from the light exit
surface to a light entrance surface ofthe liquid crystal panel 1,
and fixing the rear housing 10 of the backlight unit to the
support mechanism 4.

[0045] In the display device obtained by the above-de-
scribed assembling method, the liquid crystal panel 1 and the
transparent cover plate 2 bonded with each other are provided
inside the frame 5 and the surface of the transparent cover
plate 2 is an appearance surface of the display device, so the
display device is a frameless display device. In the above-
described step S101, the light exit surface of the liquid crystal
panel 1 of the display module 11 is completely bonded with
the surface of the transparent cover plate 2 facing the liquid
crystal panel 1, so that there is no air layer between the liquid
crystal panel 1 and the transparent cover plate 2, double image
will not appear in the display screen of the display device, and
image is of a good quality.

[0046] The foregoing embodiments merely are exemplary
embodiments of the disclosure, and not intended to define the
scope of the invention, and the scope of the invention is
determined by the appended claims.
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[0047] The disclosure claims priority to and contains sub-
jectmatters related to that disclosed in Chinese Priority Patent
Application CN201410409296.2 filed on Aug. 19, 2014, the
entire content of which is hereby incorporated by reference.

What is claimed is:

1. A display device, comprising a frame and a display
module provided inside the frame, and the display module
comptrising a liquid crystal panel and a transparent cover
plate, wherein:

a transparent bonding adhesive is fully filled between a
light exit surface of the liquid crystal panel and a surface
of the transparent cover plate facing the liquid crystal
panel and bonds the light exit surface of the liquid crystal
panel with the surface of the transparent cover plate
facing the liquid crystal panel; and

asupport mechanism is disposed on an inner surface of the
frame, and the support mechanism is bonded with the
liquid crystal panel and/or the transparent cover plate.

2. The display device according to claim 1, wherein the
transparent bonding adhesive is made of a jelly glue.

3. The display device according to claim 1, wherein the
frame is made of aluminum, and the support mechanism is
made of aluminum.

4. The display device according to claim 1, wherein the
frame and the support mechanism are not integrally formed,
and the support mechanism is fixed to the frame by a screw.

5. The display device according to claim 1, wherein

the support mechanism is bonded with the liquid crystal
panel and/or the transparent cover plate by a double-
sided adhesive tape; or,

the support mechanism is bonded with the liquid crystal
panel and/or the transparent cover plate by a silicone
adhesive.

6. The display device according to claim 1, wherein the

transparent cover plate is a reinforced glass cover plate or a
transparent plastic cover plate.
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7. The display device according to claim 1, wherein

the display module further comprises a backlight unit; and

the backlight unit comprises: a rear housing; and a light

source, a reflective sheet, a light guide plate and optical
films provided between the rear housing and the liquid
crystal panel.

8. The display device according to claim 7, wherein the
light source is attached to the support mechanism, and the
light guide plate and the rear housing are fixed to the support
mechanism.

9. The display device according to claim 8, wherein the rear
housing of the backlight unit constitutes a shell of the display
device.

10. The display device according to claim 9, further com-
prising a function module, wherein the function module is
provided on an outside surface of the rear housing of the
backlight unit.

11. An assembling method of a display device according to
claim 1, comprising steps of:

fully filling the transparent bonding adhesive between the

liquid crystal panel and the transparent cover plate so
that the liquid crystal panel and the transparent cover
plate are completely bonded with each other;

bonding the liquid crystal panel and the transparent cover

plate that have been bonded with each other to the sup-
port mechanism disposed on the inner surface of the
frame; and

attaching a light source of a backlight unit to the support

mechanism, sequentially stacking optical films, a light
guide plate and a reflective sheet of the backlight umt
along a direction from the light exit surface to a light
entrance surface of the liquid crystal panel, and fixing a
rear housing of the backlight unit to the support mecha-
nism.

I S T T



THMBW(EF)

[ i (S RIR) A ()

RE(EFR)AGE)

HERB(E R AGE)

FRI&R BB A

EHA

SAERGERE

BEGF)

FEAXBOARMK -—HEREERREARS X, ERREDEERMR
BEEERANERER , EREREOERBERNEASR. BAKE
7 SE & T FE R S T AR AY S Hh 5 2R [ED A% B8 S5 AR B9 TH /6 )R & EARBY SR E
2B, ARRSERN A HSRESANEASRNRERSREE

R, XENMREEERNANREL  XBENHERIJERN/HEAS

RES

ERERERAEARTE
US20160054612A1 NI (»&E)B
US14/567307 RiEHR

RERABMBREARGAERLF
RERAXBEBRLA

RERARBEAKR D ERLAE.
HHRAXRZEETECHNOLOGY CO. , LTD.

ARAREERARMDERAT.
HHR A XM ETECHNOLOGY CO. , LTD.

HAO JI
HOU YAN
LI ZHONGCHENG

HAO, JI
HOU, YAN
LI, ZHONGCHENG

GO02F1/1333 G02F1/1335

patsnap

2016-02-25

2014-12-11

G02F1/133308 G02F1/1336 G02F2001/133331 G02F2001/133314 G02F2001/133325 G02F2202/28

201410409296.2 2014-08-19 CN

US9989792

Espacenet USPTO



https://share-analytics.zhihuiya.com/view/6a328a18-49cb-45c4-8ff4-0160f98e10b6
https://worldwide.espacenet.com/patent/search/family/052084513/publication/US2016054612A1?q=US2016054612A1
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=%2220160054612%22.PGNR.&OS=DN/20160054612&RS=DN/20160054612

