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LIQUID CRYSTAL DISPLAY DEVICE

RELATED APPLICATIONS

[0001] This application is a divisional application of a non-
provisional application Ser. No. 13/456,466, filed Apr. 26,
2012, which claims priority to Taiwan Application Serial
Number 100128558, filed Aug. 10, 2011, both of which are
herein incorporated by reference.

BACKGROUND
[0002] 1. Field of Invention
[0003] The present invention relates to a display device.

More particularly, the present invention relates to a display
device with a touch control function.

[0004] 2. Description of Related Art

[0005] Liquid crystal display panels have been used exten-
sively in various electronic devices, and the tablet PC is an
example of such an electronic device. The current tablet PCs
are designed to be light and thin so as to be easily carried by
auser. Moreover, it is necessary to integrate the touch-control
function on a display screen of the tablet PC.

[0006] FIG. 6 is a cross-sectional view of a conventional
liquid crystal display device equipped with a touch panel
assembly. The display device includes a touch panel assembly
500 and a liquid crystal display module.

[0007] The touch panel assembly 500 includes a touch
panel 520, a protective substrate 530 and a rim frame 510. The
touch panel 520 1s located on an inner surface of the protective
substrate 530 and the rim frame 510 is located on a periphery
of the protective substrate 530 to be fastened to the liquid
crystal display module. The liquid crystal display device fur-
ther includes a back bezel 910, a plastic frame 920, and a front
bezel 930 for securing all members of the liquid crystal dis-
play device.

[0008] A reflective plate 800, a light guide plate 260 and a
plurality of optical films 270, e.g., brightness enhanced films
or diffusing films, are stacked sequentially on the back bezel
910. The plastic frame 920 supports a liquid crystal display
panel 250 thereon, and the optical elements inside the back
bezel 910 engage the back bezel 910 by a clip mechanism.
After the liquid crystal display panel 250 is assembled within
the plastic frame 920, the front bezel 930 is arranged above
and covered over the liquid crystal display panel 250 and
connected to the plastic frame 920 by the clip mechanism.
Thereis an opening located on one or more sides of the plastic
frame 920 so that an edge-type light source can be installed in
proximity to the plastic frame 920 to provide illumination to
the light guide plate 260.

[0009] In order to assemble the conventional touch panel
assembly 500 and the liquid crystal display module, one or
more screws 940 are required to fasten the front bezel 930 to
the rim frame 510. Thus, the thickness of the final product
depends on the combined thickness of the rim frame 510, the
protective substrate 530 and the liquid crystal display mod-
ule. There is a strong need for providing light and thin liquid
crystal display devices for customers.

SUMMARY

[0010] The present invention is directed to a liquid crystal
display device which is configured in such a manner as to
satisfy abovementioned need for providing a light and thin
display device.
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[0011] According an aspect of the present invention, the
liquid crystal display device includes a backlight module, a
liquid crystal display panel, an insulating cover, touch panel
assembly and a securing frame. The insulating cover includes
areflective bottom plate, at least one first sidewall, at least one
second sidewall and a supporting plate. The reflective bottom
plate supports the backlight module. The first sidewall has a
first end connected with a periphery of the reflective bottom
plate and an opposite second end, and the first sidewall is
perpendicular to the reflective bottom plate. The second side-
wall has a third end and an opposite fourth end, and the second
sidewall is perpendicular to the supporting plate. The support-
ing plate is interconnected between the opposite second end
of the first sidewall and the third end of the second sidewall.
The supporting plate is arranged in parallel with the reflective
bottom plate and has an upper surface for supporting the
liquid crystal display panel. The touch panel assembly covers
and is disposed above the liquid crystal display panel. The
securing frame has a first end portion and a second end por-
tion. The first end portion is fixed to a lower surface of the
supporting plate and the second end portion is connected to
the touch panel assembly.

[0012] According to another embodiment herein, the touch
panel assembly includes a protective substrate and a touch
panel disposed on an inner surface of the protective substrate.
[0013] According to another embodiment herein, the first
end portion and the second end portion of the securing frame
are arranged in parallel with each other and the second end
portion is closer to the touch panel than the first end portion.
[0014] According to another embodiment herein, the sec-
ond end portion of the securing frame is connected to the
touch panel by a double-sided adhesive tape.

[0015] According to another embodiment herein, the touch
panel assembly further includes a rim frame disposed on a
periphery of the protective substrate.

[0016] According to another embodiment herein, the sec-
ond end portion of the securing frame is connected to the rim
frame of the touch panel assembly.

[0017] According to another embodiment herein, the sec-
ond end portion of the securing frame is closer to the touch
panel than the first end portion of the securing frame.

[0018] According to another embodiment herein, the sec-
ond end portion ofthe securing frame is farther away from the
touch panel than the first end portion of the securing frame.
[0019] According to another embodiment herein, the sec-
ond end portion of the securing frame is connected to the rim
frame by a double-sided adhesive tape or a screw.

[0020] According to another embodiment herein, the liquid
crystal display device further includes a tape adhered to an
edge of the liquid crystal panel and the second sidewall of the
insulating cover so as to secure the liquid crystal display to the
insulating cover.

[0021] According to another embodiment herein, the secur-
ing frame is a metal frame.

[0022] According to another embodiment herein, the first
end portion of the securing frame is fixed to the lower surface
of the supporting plate by a double-sided adhesive tape.
[0023] According to another embodiment herein, the insu-
lating cover is made by foamed Polyethylene terephthalate
(PET) or plastic materials.

[0024] According an aspect of the present invention, a lig-
uid crystal display device includes a backlight module, a
liquid crystal display panel, an insulating cover, a touch panel
assembly and a securing frame. The insulating cover includes
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areflective bottom plate, at least one first sidewall, at least one
second sidewall and a supporting plate. The reflective bottom
plate supports the backlight module. The first sidewall has a
first end connected with a periphery of the reflective bottom
plate and an opposite second end, and the first sidewall is
perpendicular to the reflective bottom plate. The second side-
wall has a third end and an opposite fourth end, and the second
sidewallis perpendicular to the supporting plate. The support-
ing plate is interconnected between the opposite second end
of the first sidewall and the third end of the second sidewall.
The supporting plate is arranged in parallel with the reflective
bottom plate and has an upper surface for supporting the
liquid crystal display panel. The touch panel assembly covers
and is disposed above the liquid crystal display panel. The
securing frame has a receiving space and a top plate. The
receiving space covers a lower surface and a side surface of
the insulating cover and the top plate is connected to the touch
panel assembly.

[0025] According to another embodiment herein, the touch
panel assembly includes a protective substrate and a touch
panel disposed on an inner surface of the protective substrate.
[0026] According to another embodiment herein, the top
plate of the securing frame is arranged in parallel with the
reflective bottom plate and extending toward a center ofliquid
crystal panel.

[0027] According to another embodiment herein, the top
plate of the securing frame is connected to the touch panel by
a double-sided adhesive tape.

[0028] According to another embodiment herein, the top
plate of the securing frame is arranged in parallel with the
reflective bottom plate and extending away from a center of
liquid crystal panel.

[0029] According to another embodiment herein, the top
plate of the securing frame is connected to the touch panel by
a double-sided adhesive tape.

[0030] According to another embodiment herein, the liquid
crystal display device further includes a tape adhered to an
edge of the liquid crystal panel and the second sidewall of the
insulating cover so as to secure the liquid crystal display to the
insulating cover.

[0031] According to another embodiment herein, the secur-
ing frame is a metal frame.

[0032] According to another embodiment herein, the insu-
lating cover is made by foamed Polyethylene terephthalate
(PET) or plastic materials.

[0033] Itistobeunderstood that both the foregoing general
description and the following detailed description are by
examples, and are intended to provide further explanation of
the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Theinvention can be more fully understood by read-
ing the following detailed description of the embodiment,
with reference made to the accompanying drawings as fol-
lows:

[0035] FIG. 1 is a cross-sectional view of a liquid crystal
display device equipped with a touch panel assembly accord-
ing to a first embodiment of the present invention;

[0036] FIG. 2 is a cross-sectional view of a liquid crystal
display device equipped with a touch panel assembly accord-
ing to a second embodiment of the present invention;

[0037] FIG. 3 is a cross-sectional view of a liquid crystal
display device equipped with a touch panel assembly accord-
ing to a third embodiment of the present invention;
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[0038] FIG. 4 is a cross-sectional view of a liquid crystal
display device equipped with a touch panel assembly accord-
ing to a fourth embodiment of the present invention;

[0039] FIG. 5 is a cross-sectional view of a liquid crystal
display device equipped with a touch panel assembly accord-
ing to a fifth embodiment of the present invention; and
[0040] FIG. 6 is a cross-sectional view of a conventional
liquid crystal display device equipped with a touch panel
assembly.

DESCRIPTION OF THE EMBODIMENTS

[0041] Reference will now be made in detail to the present
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
same reference numbers are used in the drawings and the
description to refer to the same or like parts.

[0042] FIG. 1 is a cross-sectional view of a liquid crystal
display device equipped with a touch panel assembly accord-
ing to a first embodiment of the present invention. The liquid
crystal display device 100a includes a touch panel assembly
500, an insulating cover 200, a securing frame 300a and a
liquid crystal display panel 250. The insulating cover 200
supports the liquid crystal display panel 250 and connects to
the securing frame 300a at peripheral edges thereof. The
touch panel assembly 500 is secured to securing frame 300¢,
i.e., the touch panel assembly 500 is arranged above and
covers the liquid crystal display panel 250, so as to achieve the
liquid crystal display device 100q.

[0043] The touch panel assembly 500 includes a touch
panel 520, a protective substrate 530 and a rim frame 510. The
touch panel 5201s located on an inner surface of the protective
substrate 530 so that users can manipulate the touch panel 520
from an opposite outer surface of the protective substrate 530.
The rim frame 510 is located on the periphery of the protec-
tive substrate 530 and is secured thereto using a plurality of
screws (not shown) in suitable positions.

[0044] Theinsulating cover 200 is formed as a unitary piece
of foamed polyethylene terephthalate (PET) or other suitable
plastic materials by using thermal pressing and cutting pro-
cesses. The insulating cover 200 is white and has electrical
insulating properties. From the cross-sectional view, the insu-
lating cover 200 includes a reflective bottom plate 210, first
sidewalls 220, supporting plates 230 and second sidewalls
240.

[0045] Thereflective bottom plate 210 can serve as a reflec-
tor due to superior reflectivity of the foamed polyethylene
terephthalate so as to replace a traditional reflector, such that
the elements of the liquid crystal display device are reduced
and easy assembled. At least one first sidewall 220 extends
from a periphery of the reflective bottom plate 210 and is
arranged generally perpendicular to the reflective bottom
plate 210. The quantity of the first sidewall 220 depends on
the design of a backlight source. For example, in the case
where a single side-edge type light source is used, it is nec-
essary to use a configuration in which three first sidewalls 220
are located on three sides of the reflective bottom plate 210
and the remaining side is left without a sidewall for receiving
light from the side-edge type light source. Alternatively, when
two side-edge type light sources are used, it is necessary to
use a configuration in which two first sidewalls 220 are
located on two sides of the reflective bottom plate 210 and the
remaining two sides are left without sidewalls for receiving
light from the two side-edge type light sources.
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[0046] A top end of the first sidewall 220 connects to the
supporting plate 230, which is arranged in parallel with the
reflective bottom plate 210, and a bottom end of the first
sidewall 220 connects to the reflective bottom plate 210. The
supporting plate 230 extends outward from one end thereof
which is connected with the first sidewall 220 for supporting
the liquid crystal display panel 250. Another end of the sup-
porting plate 230 is connected to the second sidewall 240
which is arranged substantially perpendicular to the support-
ing plate 230.

[0047] Thereflective bottom plate 210 supports a backlight
module, which includes a light guide plate 260, at least one
optical film and a light source (not shown in the drawings).
The light source is a side-edge type light source located on
one or more sides of the light guide plate 260. The light guide
plate 260 directs the light produced by the light source
towards the liquid crystal display panel 250. The optical
film(s) may include a brightness enhanced film or a diffusing
film, ete. The light guide plate 260 and at least one optical film
are arranged over the reflective bottom plate 210 in sequence
and the liquid crystal display panel 250 is located above the
supporting plate 230.

[0048] The securing frame 300a is made of materials with
amechanical strength greater than the mechanical strength of
the insulating cover 200. The securing frame 300a includes an
adhesion plate 310, afixing plate 330 and a third sidewall 320.
The third sidewall 320 is interconnected between the adhe-
sion plate 310 and fixing plate 330. The adhesion plate 310 is
a first end of the securing frame 300q and is located under-
neath the supporting plate 230 of the insulating cover 200.
The third sidewall 320 is arranged substantially perpendicu-
lar to the adhesion plate 310 and the fixing plate 330, and its
top end is connected to the adhesion plate 310 and its bottom
end is connected to the fixing plate 330. The fixing plate 330
is a second end of the securing frame 300q. From the cross-
sectional view, the securing frame 300q is formed in a step-
shaped design. An upper surface of the adhesion plate 310 is
adhered to a lower surface of the supporting plate 230 by an
adhesive element 400, e.g., a double-sided adhesive tape.
[0049] In this embodiment, the first end, i.e., the adhesion
plate 310, of the securing frame 3004 is closer to the touch
panel 520 than the second end, 1.e., the fixing plate 330, of the
securing frame 300q, and the second end of the securing
frame 3004 is farther away from a center of the liquid crystal
display panel 250 than the first end of the securing frame
300a. The fixing plate 330 extends outward from the third
sidewall 320 and the adhesion plate 310 extends towards the
center of the liquid crystal display panel 250 from the third
sidewall 320.

[0050] A coupling element 600, e.g., a screw, penetrates
through a through hole in the fixing plate 330, and fastens the
fixing plate 330 to the rim frame 510 of the touch panel
assembly 500. In an alternate embodiment, the coupling ele-
ment 600 may be a double-sided adhesive tape to adhere the
second end of the securing frame 3004 to the rim frame 510.
In order to enhance the strength of the liquid crystal display
device 100q, a tape 700 is adhered to an edge of the liquid
crystal display panel 250 and the second sidewall 240 of the
insulating cover 200. The tape 700 is adhered from the edge of
top surface of liquid crystal display panel 250 to outer surface
of the second sidewall 240. In this embodiment, the tape 700
is further adhered to outer surface of the third sidewall 320 so
as to firmly secure the liquid crystal display panel 250 to the
insulating cover 200 and to the securing frame 300a.
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[0051] In sum, the liquid crystal display device 100a dis-
closed herein is lighter and thinner than traditional liquid
crystal display devices. Since the insulating cover 200 is a
unitary piece, several assembly steps can be omitted.

[0052] FIG. 2 is a cross-sectional view of a liquid crystal
display device equipped with a touch panel assembly accord-
ing to a second embodiment of the present invention. The
liquid crystal display device 1005 includes a touch panel
assembly 500, an insulating cover 200, a securing frame 3005
and a liquid crystal display panel 250. The liquid crystal
display device 1005 differs from the liquid crystal display
device 100a in the design of the securing frame 3004.

[0053] The securing frame 3006 of this embodiment also
has a step-shaped design. In this embodiment, the second end,
i.e., the fixing plate 330, of the securing frame 3005 is closer
to the touch panel 520 than the first end, i.e., the adhesion
plate 310, of the securing frame 3005, and the second end of
the securing frame 3005 is farther away from a center of the
touch panel 520 than the first end of the securing frame 3005.
A top end of the third sidewall 320 is connected to the fixing
plate 330 and a bottom end of the third sidewall 320 is con-
nected to the adhesion plate 310. The fixing plate 330 extends
outward from the third sidewall 320, and the adhesion plate
310 extends towards the center of the liquid crystal display
panel 250 from the third sidewall 320. In this embodiment,
the rim frame 510 is reduced in thickness (compared with the
embodiment illustrated in FIG. 1) so as to achieve a thinner
liquid crystal display device by reducing the thickness at the
periphery thereof. F1G. 3 is a cross-sectional view of a liquid
crystal display device equipped with a touch panel assembly
according to a third embodiment of the present invention.

[0054] The liquid crystal display device 100¢ includes a
touch panel assembly 500", an insulating cover 200, a secur-
ing frame 300c and a liquid crystal display panel 250. The
liquid crystal display device 100¢ differs from the liquid
crystal display devices 100a and 1005 in the design of the
securing frame 300¢ and the touch panel assembly 500'.

[0055] The touch panel 520 is located on the inner surface
of the protective substrate 530 so that users can manipulate
the touch panel 520 from an outer surface opposite to the
inner surface of the protective substrate 530. The rim frame
510 (referring to FIG. 1 and FIG. 2) is omitted in the configu-
ration of the touch panel assembly 500'.

[0056] Theadhesion plate310 ofthe securing frame 300c¢ is
arranged in parallel with the fixing plate 330. The adhesion
plate 310 extends towards the center of the liquid crystal
display panel 250 from a bottom end of the third sidewall 320,
and the fixing plate 330 extends towards the center of the
liquid crystal display panel 250 from a top end of the third
sidewall 320. The securing frame 300¢ has a U-shaped cross-
sectional configuration. The adhesion plate 310 of the secur-
ing frame 300c¢ is adhered to a lower surface of the supporting
plate 230 of the insulating cover 200 by an adhesive element
400, e.g., a double-side adhesive tape. The fixing plate 330 is
connected to a periphery of a bottom surface of the touch
panel 520 also by a coupling element 600, e.g., a double-sided
adhesive tape, instead of a screw, bolt or other fastener so as
to achieve a thinner profile for the liquid crystal display panel
assembly 100c.

[0057] FIG. 4 is a cross-sectional view of a liquid crystal
display device equipped with a touch panel assembly accord-
ing to a fourth embodiment of the present invention. The
liquid crystal display device 1004 includes a touch panel
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assembly 500", an insulating cover 200, a securing frame
3004, and a liquid crystal display panel 250.

[0058] There is a receiving space 305 formed within the
securing frame 3004 conformal to an outer profile of the
insulating cover 200. The securing frame 3004 includes a
bottom portion 306, a sidewall 307, a horizontal plate 308, a
vertical plate 309 and a top plate 340a. A bottom end of the
sidewall 307 is connected to the bottom portion 306 and the
opposite top end of the sidewall 307 is connected to one end
of the horizontal plate 308. Another end of the horizontal
plate 308 is connected to a bottom end of the vertical plate
309. Another top end of the vertical plate 309 is connected to
the top plate 340a. The receiving space 305 can fully wrap
around the bottom surface and side surfaces of the insulating
cover 200 so that the bottom portion 306 faces the bottom
surface of the insulating cover 200 and the sidewall 307 faces
the side surface of the insulating cover 200. The top plate
340a extends outward away from the center of the liquid
crystal display panel 250. When the insulating cover 200 is
assembled inside the securing frame 3004, the reflective bot-
tom plate 210 of the insulating cover 200 is located adjacent
to the bottom portion 306 of the securing frame 3004 and the
securing frame 3004 entirely wraps around the bottom and
side surfaces of the insulating cover 200.

[0059] An inner surface of the horizontal plate 308 is
adhered to a bottom surface of the insulating cover 200 by an
adhesive element 400, e.g., a double-sided adhesive tape. The
top plate 340a of the securing frame 3004 is adhered to a
periphery of a bottom surface of the touch panel 520 by a
coupling element 600, e.g., a double-sided adhesive tape.
With this configuration, the liquid crystal display device 1004
not only has a thin and light appearance but also possesses a
high degree of mechanical strength.

[0060] FIG. 5 is a cross-sectional view of a liquid crystal
display device equipped with a touch panel assembly accord-
ing to a fifth embodiment of the present invention.

[0061] The liquid crystal display device 100e includes a
touch panel assembly 500", an insulating cover 200, a secur-
ing frame 300¢ and a liquid crystal display panel 250. The
liquid crystal display device 100e differs from the liquid
crystal display device 100d in the design ofa top plate 3405 of
the securing frame 300e. The top plate 3405 of the securing
frame 300e extends towards the center of the liquid crystal
display panel 250.

[0062] According to the discussed embodiments, a new
solutionis provided to assemble the touch panel assembly and
the liquid crystal display module by utilizing an insulating
cover of a single unitary piece. Therefore, the liquid crystal
display device of the present invention is thinner and lighter,
and requires fewer manufacturing steps in the assembly pro-
cess when compared to conventional configurations.

[0063] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present invention without departing from the scope
or spirit of the invention. In view of the foregoing, it is
intended that the present invention cover modifications and
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variations of this invention provided they fall within the scope
of the following claims and their equivalents.

What is claimed is:

1. A liquid crystal display device comprising:

a backlight module;

a liquid crystal display panel;

an insulating cover comprising:

a reflective bottom plate for supporting the backlight
module thereon;

at least one first sidewall having a first end connected
with a periphery of the reflective bottom plate and an
opposite second end, the first sidewall being perpen-
dicular to the reflective bottom plate;

at least one second sidewall having a third end and an
opposite fourth end, the second sidewall being per-
pendicular to the reflective bottom plate; and

a supporting plate being interconnected between the
opposite second end of the first sidewall and the third
end of the second sidewall, and the supporting plate
being in parallel with the reflective bottom plate and
having an upper surface for supporting the liquid crys-
tal display panel thereon;

a touch panel assembly covering and disposed above the

liquid crystal display panel; and

a securing frame having a receiving space for accommo-

dating the insulating cover, having a profile adjoining a
lower surface and a side surface of the insulating cover
and having a top plate being connected to the touch panel
assembly.

2. The display device of claim 1, wherein the touch panel
assembly comprises a protective substrate and a touch panel
disposed on an inner surface of the protective substrate.

3. The display device of claim 2, wherein the top plate of
the securing frame is arranged in parallel with the reflective
bottom plate and extending toward to a center of liquid crystal
panel.

4. The display device of claim 3, wherein the top plate of
the securing frame is connected to the touch panel by a
double-sided adhesive tape.

5. The display device of claim 2, wherein the top plate of
the securing frame is arranged in parallel with the reflective
bottom plate and extending away from a center of liquid
crystal panel.

6. The display device of claim 5, wherein the top plate of
the securing frame is connected to the touch panel by a
double-sided adhesive tape.

7. The display device of claim 1, further comprising a tape
adhered to an edge of the liquid crystal panel and the second
sidewall of the insulating cover so as to secure the liquid
crystal display to the insulating cover.

8. The display device of claim 1, wherein the securing
frame is a metal frame.

9. The display device of claim 1, wherein the insulating
cover is made by foamed polyethylene terephthalate (PET) or
plastic materials.
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