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(57) ABSTRACT

An LCD module principally has an LCD, a backlight
module including an LED section, an optical waveguide,
and a light reflector. The side faces of the backlight module
are provided with fixing sections to mount and fix the LCD
module to a case by fastening screws. Since the LCD’s
display section has a smaller outward form than the L.CD,
the LCD module is fixed to the case using the fixing sections
on the side faces of the backlight module so as not to affect
the LCD display section. This enables a space for packaging
any other functions 1o be secured, the frame to be narrowed,
and the device to be miniaturized without the need for any
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FIG.1 (PRIOR ART)
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FIG.2 (PRIOR ART)
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FIG.3
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LIQUID CRYSTAL DISPLAY MODULE, MOBILE
COMMUNICATION DEVICE, AND METHOD OF
MOUNTING LIQUID CRYSTAL DISPLAY
MODULE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a liquid crystal
display module, a mobile communication device using the
same, and a method of mounting a liquid crystal display
(hereinafter referred to as LCD) module to be used as a
display section in the mobile communication device.

[0003] 2. Description of the Related Art

[0004] A conventional LCD module 12 of a mobile com-
munication device is assembled so that the LCD module 12
is sandwiched between an upper case 11a and a lower case
11b of the mobile communication device as shown in FIG.
1. With regard to a method of mounting the LCD module 12,
the LCD module 12 is mounted in the cases 11 by fixing four
corners of each of the cases 11a and 115 by screws 13a
through 134 with the LCD module 12 sandwiched between
the cases 11 (11a, 11b) as shown in FIG. 2.

[0005] Further, for miniaturization of a liquid crystal dis-
play unit, technologies of decreasing the width of a periph-
eral edge portion (frame portion) which surrounds a liquid
crystal display section, i.e., so-called frame-narrowing tech-
nologies have been proposed. For the purpose of such frame
narrowing technologies, the following method of mounting
an LCD module to a case has been proposed (e.g. Japanese
Patent Laid-Open Publication No. Hei 11-184392). Namely,
U-shaped brackets are placed so that their central main
portions overlap both the right and left sides of the LCD
module, and then the U-shaped brackets are attached to the
LCD module by fixing the bended portions at both ends of
the U-shaped brackets to the upper and lower sides of the
LCD module by screws. The LCD module is then mounted
to the case of the liquid crystal display unit by fixing the case
to the U-shaped brackets through screws holes provided in
the main portions of the U-shaped brackets.

[0006] However, according to a conventional method of
mounting an LCD module, the LCD module comprises an
LCD, an optical waveguide, a backlight module including a
light emitting diode (hereinafter referred to as LED), and a
main substrate. In this configuration, when a larger LCD
screen and increased functions of a mobile communication
device are demanded, an increase in the number of parts to
be mounted in the liquid crystal display unit tends to cause
a problem of having difficulty in mounting the LCD module
in the mobile communication device.

[0007] On the other hand, according to the method
described in the above-mentioned Japanese Patent Laid-
Open Publication No. Hei 11-184392, the U-shaped brackets
are used to fix the LCD module to the case, and therefore a
space for setting the U-shaped brackets is needed. For this
reason, the above-mentioned method does not provide a
satisfactory solution to the problem of having difficulty in
mounting the LCD module in the mobile communication
device, as well as has limitations in the frame narrowing.

SUMMARY OF THE INVENTION

[0008] Tt is therefore an object of the present invention to
provide a liquid crystal display module, a mobile commu-
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nication device using the same, and a method of mounting
a liquid crystal display module, which can secure a space for
packaging any other functions, achieve a frame-narrowing,
and miniaturize a liquid crystal display unit, without the
need for any special attaching parts.

[0009] A liquid crystal display module according to the
present invention comprises: a liquid crystal display; and a
backlight module which includes a light emitting diode
which serves as a light source of a backlight for the liquid
crystal display. Said backlight module is configured to
accommodate the liquid crystal display and is provided with
a fixing section on a side face thereof to fix the liquid crystal
display module to a case by a fixing member.

[0010] A mobile communication device according to the
present invention uses as a display section the liquid crystal
display module as set fourth in claim 1, and the case is a case
for the mobile communication device.

[0011] Another mobile communication device according
to the present invention comprises: a first case; a second case
freely rotatably attached to the first case. And the liquid
crystal display module as set forth in claim 1 is mounted as
a display section in the first case.

[0012] The fixing member is, for example, a screw which
can be removed from the case and/or a wedge which cannot
be removed from the case.

[0013] A method of mounting a liquid crystal display
module according to the present invention comprises the
steps of: housing the liquid crystal display in a backlight
module which includes a light emitting diode serving as a
light source of a backlight for the liquid crystal display to
constitute a liquid crystal display module; and fixing the
liquid crystal display module to a case by a fixing member
through a fixing section provided on a side face of the
backlight module.

[0014] The case 1s, for example, a case for a mobile
communication device.

[0015] Alternatively, the case is, for example, a first case
of a mobile communication device which includes the first
case and a second case rotatably connected to the first case.

[0016] Further, the fixing member is, for example, a screw
which can be removed from the case and/or a wedge which
cannot be removed from the case.

[0017] Inaconventional LCD module as a display section
of a mobile communication device, a space for mounting by
fastening screws provided on the outside of the LCD module
and a space for setting special attaching parts such as a
U-shaped bracket, in a plan view, are necessary. According
to the present invention, the liquid crystal display module is
fixed to the case through the fixing section provided on the
side face of the backlight module. Consequently, such
conventionally required spaces become unnecessary. There-
fore, it is possible to secure a space for packaging any other
functions, to narrow the frame, and to miniaturize the entire
device without the need for any special attaching parts,
thereby permitting improvement in the functionality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a perspective view showing an example
of mounting of a conventional LCD module to a case;
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[0019] FIG. 2 is a plan view showing an example of
mounting of a conventional LCD module to a case;

[0020] FIG. 3 is a perspective view showing an assembled
condition of an LCD module according to an embodiment of
the present invention;

[0021] FIG. 4 is a perspective view of the LCD module
according to the embodiment of the present invention;

[0022] FIG. 5 is a plan view showing an example of
mounting of the LCD module to a case according to the
embodiment of the present invention;

[0023] FIG. 6 is a perspective view showing an example
of mounting of the LCD module to the case according to the
embodiment of the present invention; and

[0024] FIG. 7 is a plan view showing a mounted condition
of the LCD module to the case according to the embodiment
of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0025] Preferred embodiments of the present invention
will be now described with reference to the accompanying
drawings. FIG. 3 is a perspective view showing an
assembled condition of an LCD module 1 according to an
embodiment of the present invention. FIG. 4 is a perspective
view of the LCD module 1 of the embodiment. FIG. 5 is a
plan view of the LCD module 1 of the embodiment. FIG. 6
is a schematic diagram illustrating a force to be applied to
the LCD module 1. The LCD module 1 is used, for example,
as a display section of a folding cellular phone or the like
constructed by rotatably connecting two cases together.

[0026] The LCD module 1 principally comprises an LCD
1a, a backlight module 15 provided with an LED section 1,
an optical waveguide (not shown), and a light reflector (not
shown). The LCD 1a, the optical waveguide, and the light
reflector or the like are housed in the backlight module 15.
The LCD 1a has a non-display section along its peripheral
edge portion and the area excluding this non-display section
is an LCD display section 1f.

[0027] The side faces of the backlight module 15 are
provided with fixing sections 1d, 1e, 1g, and 1% to mount and
fix the LCD module 1 to a case (not shown). An LED (not
shown) of the LED section 1¢ mounted in the backlight
module 15 is a light source of a backlight for the LCD 1a.

[0028] As shown in FIG. 5, the LCD module 1 is fixed to
a case 2 by screws 3(3a through 3d) at the fixing sections 14,
1le, 1g, and 1% provided on the side faces of the backlight
module 1b.

[0029] In this case, since the LCD display section 1f has
a smaller outward form than the LCD 14, the LCD module
1 is fixed to the case 2 using the fixing sections 1d, 1e, 1g,
and 17 on the side faces of the backlight module 16 so as not
to affect the LCD display section 1f.

[0030] More specifically, in accordance with the present
embodiment, the LCD module 1 is fixed, using the side faces
of the LCD module 1, to the case 2 from the side faces by
screws 3 (3a through 3b), as shown in FIG. 6. As a member
to fix the LCD module 1, screws which can be removed from
the case 2 or wedges which cannot be removed from the case
2 may be used, or these two types may be combined.
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[0031] This feature of the present embodiment eliminates
the need for the space, in a plan view, for fixing the LCD
module 1 at four places on its outside using screws 13a
through 13d, which space is required in the conventional
liquid crystal display shown in FIG. 2, thereby making it
possible to miniaturize the liquid crystal display, as well as
the mobile communication device itself. If the mobile com-
munication device is not designed to be reduced in size, the
space required for fixing by the fastening screws 13a
through 13d can be used for other parts, and consequently
the functionality of the mobile communication device can be
improved without changing its size.

[0032] FIG.7 is a plan view showing a mounted condition
of the LCD module 1 shown in FIG. 3 to a case. FIG. 7
illustrates a positional relationship between the LED area 1c¢
and the LCD display section if, and the case 2. Between the
LCD display section if and the case 2, there is an area 4
which is irrelevant to display and which begins from both
sides of the case 2.

[0033] The arca 4 which is irrelevant to display is used
chiefly for bonding an optical waveguide and for mounting
liquid crystal driving parts for the LCD 1a and is irrelevant
to the displaying of the LCD 1a. The irrelevant-to-display
area 4 is used as areas S« through 54 for fixing by the
fastening screws 3a through 3d, from the side faces. In
addition, the LCD module 1 may have any other circuit
boards integrally mounted.

[0034] As described above, with the present embodiment,
the LCD module 1 is fixed to the case 2 by the fastening
screws 3a and 3 at the fixing areas 1d, 1e, 1g, and 1% on the
side faces of the backlight module 1b. Consequently, the
space for fixing by the fastening screws 13a through 134 on
the outside of the conventional LCD module 12 as shown in
FIG. 2 becomes unnecessary, and it is thus possible to
package any other functions in that space and to miniaturize
the device. Therefore, the present embodiment enables a
space for packaging any other functions to be secured, the
frame to be narrowed, and the device to be miniaturized
without the need for any special attaching parts.

What is claimed is:
1. A liquid crystal display module comprising:

a liquid crystal display; and

a backlight module which includes a light emitting diode
which serves as a light source of a backlight for the
liquid crystal display, said backlight module being
configured to accommodate the liquid crystal display,
and being provided with a fixing section on a side face
thereof to fix the liquid crystal display module to a case
by a fixing member.

2. The mobile communication device using as a display

section the liquid crystal display module according to claim
1, wherein

the case is a case for the mobile communication device.
3. A mobile communication device comprising:

a first case;

a second case freely rotatably attached to the first case;
and
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a display section in the first case, said display section
being constituted by the liquid crystal display module
according to claim 1.

4. The mobile communication device according to claim
2, wherein the fixing member is a screw which can be
removed from the case and/or a wedge which cannot be
removed from the case.

5. The mobile communication device according to claim
3, wherein

the fixing member is a screw which can be removed from
the case and/or a wedge which cannot be removed from
the case.
6. A method of mounting a liquid crystal display module
comprising the steps of:

housing the liquid crystal display in a backlight module
which includes a light emitting diode serving as a light
source of a backlight for the liquid crystal display to
constitute a liquid crystal display module; and

fixing said liquid crystal display module to a case by a
fixing member through a fixing section provided on a
side face of the backlight module.
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7. The method of mounting a liquid crystal display
according to claim 6, wherein the case is a case for a mobile
communication device.

8. The method of mounting a liquid crystal display
according to claim 6, wherein the case is a first case of a
mobile communication device which includes the first case
and a second case rotatably connected to the first case.

9. The method of mounting a liquid crystal display
module according to claim 6, wherein the fixing member is
a screw which can be removed from the case and/or a wedge
which cannot be removed from the case.

10. The method of mounting a liquid crystal display
module according to claim 7, wherein the fixing member is
a screw which can be removed from the case and/or a wedge
which cannot be removed from the case.

11. The method of mounting a liquid crystal display
module according to claim 8, wherein the fixing member is
a screw which can be removed from the case and/or a wedge
which cannot be removed from the case.
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