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DISPLAY DEVICE

TECHNICAL FIELD

[0001] The instant application relates to a flat display
device such as a liquid crystal display device used for a
television receiver or a monitor device.

BACKGROUND

[0002] A liquid crystal display device is a flat display
device, and demands thereof have increased for general
homes and business use.

[0003] Generally, the liquid crystal display device includes
a display module which is configured by disposing a back-
light unit whichis a surface light source on a back surface side
of a flat liquid crystal display panel, and the display module is
accommodated inside a thin casing including a front cabinet
and a back cabinet (refer to PTL 1)

[0004] In addition, the liquid crystal display device is pro-
duced as follows by a panel manufacturer and a finished
product manufacturer.

[0005] The panel manufacturer manufactures liquid crystal
display panels which are supplied to the finished product
manufacturer such as a television manufacturer.

[0006] The finished product manufacturer combines a
backlight unit which is a surface light source with the liquid
crystal display panel, thereby manufacturing a display mod-
ule. In addition, the display module is accommodated in a thin
casing including a front cabinet and a back cabinet along with
a driving circuit board of the liquid crystal display panel.

[0007] In this way, the liquid crystal display device is pro-
duced.
[0008] Inaddition,a finished product manufacturer builds a

factory for assembling products at an area in which liquid
crystal display device are sold or an area close to the area, and
finished products having designs and functions correspond-
ing to the sales area are assembled and sold.

[0009] Along with the increase in demand for liquid crystal
display devices in the whole world, there are requests for
reduction in the number of assembling steps when a finished
product is assembled and for ease of assembly, and there is a
request for simplicity of a packaging method in a case of
transporting display modules or the like to a factory for per-
forming assembly.

CITATION LIST

Patent Literature

[0010] PTL 1: Unexamined Japanese Patent Publication
No. 2009-139426

SUMMARY

[0011] According to the instant application, a display
device includes a casing having a back cabinet; a flat display
panel installed in the casing; a backlight unit disposed on a
back side of the flat display panel; a circuit board forming a
driving circuit for displaying an image on the flat display
panel; and a wire member electrically connecting the circuit
board to the flat display panel, wherein the back cabinet has a
space which can accommodate the backlight unit and the
circuit board therein, and a backlight supporter which sup-
ports the backlight unit on an inner wall surface forming the
space, and wherein the flat display panel is disposed in an
opening of the space of the back cabinet, and a connector
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between the flat display panel and the wire member is
exposed to the outside from a side wall of the back cabinet.

BRIEF DESCRIPTION OF DRAWINGS

[0012] FIG. 1 is a front view of a liquid crystal display
device which is a display device according to an embodiment
of the instant application.

[0013] FIG. 2 is a perspective view of the liquid crystal
display device illustrating a state where the stand is detached.
[0014] FIG. 3 is a block diagram illustrating a circuit block
of the entire configuration of the liquid crystal display device.
[0015] FIG. 4 is a plan view of the liquid crystal display
device from which a back cabinet is removed.

[0016] FIG. 51is a cross-sectional view of the liquid crystal
display device taken along line 5-5 in FIG. 2.

[0017] FIG. 6isanenlarged view ofaportion B of the liquid
crystal display device in FIG. 5.

[0018] FIG. 7is an exploded perspective view of the liquid
crystal display device.

[0019] FIG. 8 is a perspective view of a back cabinet on an
inner wall surface side of the liquid crystal display device.
[0020] FIG. 9is an exploded perspective view of a display
module of the liquid crystal display device.

[0021] FIG. 10 is an enlarged perspective view of main
parts of the liquid crystal display device.

DESCRIPTION OF EMBODIMENTS

[0022] Hereinafter, a display device according to an
embodiment of the instant application will be described with
reference to the drawings by exemplifying a liquid crystal
display device.

[0023] FIG. 1 is a front view of a liquid crystal display
device which is a display device according to an embodiment
of the instant application; FIG. 2 is a perspective view of the
liquid crystal display device illustrating a state where the
stand is detached; FIG. 3 is a block diagram illustrating a
circuit block of the entire configuration of the liquid crystal
display device; FIG. 4 is a plan view of the liquid crystal
display device from which a back cabinet is removed; FIG. 5
is a cross-sectional view of the liquid crystal display device
taken along line 5-5 in FIG. 2; FIG. 6 is an enlarged view of
a portion B of the liquid crystal display device in FIG. 5; and
FIG. 7 is an exploded perspective view of the liquid crystal
display device.

[0024] First, as illustrated in FIGS. 1 and 2, the liquid
crystal display device includes display device main body 1,
and stand 2 which holds display device main body 1 in a
standing state. Display device main body 1 is configured by
accommodating a display module having liquid crystal dis-
play panel 3 which is a flat display panel and backlight unit 4
(illustrated in FIG. 5) in casing 5 formed of a resin molded
product. In addition, casing 5 includes front cabinet 6 which
1s provided with opening 6a so as to correspond to an image
display region of liquid crystal display panel 3, and back
cabinet 7 combined with front cabinet 6. In addition, the
reference numeral 65 indicates a speaker grill for emitting the
sound of a speaker to outside.

[0025] In addition, as illustrated in FIGS. 3 and 4, a sche-
matic configuration of the entire liquid crystal display device
includes a signal processing circuit block 8§ which has a driv-
ing circuit displaying an image on liquid crystal display panel
3 and a lighting control circuit controlling lighting of the
backlight unit 4, power supply block 9 which supplies power
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to liquid crystal display panel 3, backlight unit 4, and signal
processing circuit block 8, tuner 10 which receives television
broadcasting and supplies a received signal to the signal pro-
cessing circuit block 8, and speaker 11 which outputs sound.
Signal processing circuit block 8 and power supply block 9
respectively have components forming circuits mounted on
circuit boards. Further, a circuit board which has signal pro-
cessing circuit block 8, power supply block 9, tuner 10, and
the like mounted thereon is installed so as to be disposed in a
space between a back face of backlight unit 4 and back cabi-
net 7.

[0026] In addition, as illustrated in FIG. 4, signal process-
ing circuit block 8 is equipped with external signal input
terminals 12 used to input a video signal from an external
device such as a DVD player to the liquid crystal display
device. Further, a speaker is not illustrated in FIG. 3.

[0027] Here, as illustrated in FIGS. 5 to 7, back cabinet 7
has a space 7a in which the display module including liquid
crystal display panel 3 and backlight unit 4, and the circuit
board can be accommodated. Further, aninner bottom surface
forming space 7a is provided with backlight supporters 75
and 7¢ supporting backlight unit 4. Of backlight supporters 76
and 7¢, frame 4a of backlight unit 4 is installed at backlight
supporter 75 using screw 13.

[0028] Further, panel supporter 7d which is a resin molded
product that supports an outer circumference of liquid crystal
display panel 3 and holds panel supporting member 14 is
provided in the circumference of the inner bottom surface of
back cabinet 7. In addition, the outer circumference of liquid
crystal display panel 3 is supported by panel supporting mem-
ber 14. The outer circumference of liquid crystal display
panel 3 is pressed against panel supporting member 14 by
frame 15 which is made of metal and has a cross-sectional
shape of a substantially L. shape. By this pressing, liquid
crystal display panel 3 is accommodated and disposed in the
opening circumference of space 7a of back cabinet 7. In
addition, the reference numeral 3¢ indicates a polarization
film attached to a display surface of liquid crystal display
panel 3.

[0029] Here, liquid crystal display panel 3 disposed in the
opening of space 7a of back cabinet 7 is electrically con-
nected to the circuit board corresponding to signal processing
circuit block 8 disposed on the back side of backlight unit 4
via a flexible wire board corresponding to a wire member
which is disposed along the outer circumference of backlight
unit 4. A detailed structure thereof will be described later.
[0030] Inaddition, as illustrated in FIG. 6, outer circumfer-
ential front end 7e of back cabinet 7 is fitted to fitting piece 6¢
provided on the inner circumferential wall surface of front
cabinet 6. Further, front cabinet 6 is installed in back cabinet
7 using screws from the front cabinet 6 side, and thereby the
circuit board having the display module and the driving cit-
cuits thereon is accommodated in the casing. FIG. 8 is a
perspective view of the back cabinet of the inner wall surface
side of the liquid crystal display device, and front cabinet 6 is
installed at bosses 7f provided in the outer circumference of
back cabinet 7 using screws.

[0031] FIG. 9 is an exploded perspective view of the dis-
play module of the liquid crystal display device. As illustrated
in FIG. 9, backlight unit 4 illuminates liquid crystal display
panel 3 from the back side. Backlight unit 4 includes a plu-
rality of linear light sources 16 arranged in parallel to liquid
crystal display panel 3 in frame 4a and diffusion plate 17
covering frame 4a.
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[0032] Optical sheet 18 such as a prism sheet which dif-
fuses or collects light passing through diffusion plate 17 is
laminated on diffusion plate 17.

[0033] Reflection sheet 19 which is formed of a metal foil
and reflects light emitted from linear light sources 16 toward
diffusion plate 17 is disposed on the inner bottom surface of
frame 4a so as to entirely cover the inner bottom surface. In
addition, a pair of supporting members 20 which are spaced
apart from each other in the extending direction of the linear
light sources 16 and hold linear light sources 16 are disposed.
Here, as linear light sources 16, tubular cold cathode fluores-
cent lamps (CCFLs) are used and are arranged in parallel to
each other. In addition, both ends of linear light sources 16 are
covered by supporting members 20. Further, frame 4« is made
of metal, such as iron or aluminum, or resin. Frame 4a has a
box shape which is open in one direction, and has a bottom
wall forming a bottom surface parallel to the arranged surface
of linear light sources 16 and a side wall rising from the
circumference of the bottom wall. Furthermore, a plurality of
diffusion plate supporting members 21 supporting diffusion
plate 17 are disposed on the inner bottom surface of frame 4a.
[0034] Diffusion plate 17 is disposed between linear light
sources 16 and liquid crystal display panel 3. Diffusion plate
17 makes light which is incident from an incidence surface of
linear light sources 16 side diffused so as to be emitted from
an exit surface of the liquid crystal display panel 3 side, and is
formed through injecting molding of a transparent resin such
as polystyrene or polycarbonate.

[0035] Specifically, as illustrated in FI1G. 9, diffusion plate
17 is disposed opposite to reflection sheet 19 with linear light
sources 16 interposed therebetween. This diffusion plate 17
has an incidence surface which makes direct light from linear
light sources 16 and reflected light from reflection sheet 19
incident to the inside thereof and an exit surface which emits
light diffused in the inside.

[0036] The above-described optical sheet 18 is disposed so
as to be laminated on the exit surface.

[0037] FIG. 10 is an enlarged perspective view of the main
parts of theliquid crystal display device. As illustrated in FIG.
10, in the present embodiment, in panel driving circuit board
22 for electrically connecting liquid crystal display panel 3 to
the circuit board of the signal processing circuit block 8
disposed on the back side of backlight unit 4, panel driving
circuit board 22 is electrically connected to liquid crystal
display panel 3 via a flexible wire board 24. In addition,
notches are provided at the side wall of back cabinet 7 corre-
sponding to connector 23 such that connectors 23 between
flexible wire board 24 and panel driving circuit board 22 are
exposed to outside from side wall 7g of back cabinet 7.
[0038] With this configuration, liquid crystal display panel
3 can be easily connected to panel driving circuit board 22
when assembly is performed.

[0039] In addition, although, in the example illustrated in
FIG. 10, only connectors 23 between liquid crystal display
panel 3 and panel driving circuit board 22 are configured to be
exposed to the outside from side wall 7g of back cabinet 7,
connection portions between the circuit board of signal pro-
cessing circuit block 8 and panel driving circuit board 22 may
be configured to be exposed to outside from side wall 7g of
back cabinet 7.

[0040] As such, in the present embodiment, in the liquid
crystal display device which includes the casing having back
cabinet 7, liquid crystal display panel 3 and backlight unit 4
accommodated in the casing, and the circuit board forming
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the driving circuit for displaying an image on liquid crystal
display panel 3, back cabinet 7 has space 7a which can
accommodate backlight unit4 and the circuit board, backlight
supporters 7b and 7¢ supporting backlight unit 4 are provided
on the inner wall surface forming space 7a, liquid crystal
display panel 3 is disposed in the opening of space 7a of back
cabinet 7, and connectors 23 between liquid crystal display
panel 3 and panel driving circuit board 22 are exposed to
outside from side wall 7g of back cabinet 7.

[0041] Thereby, backlight unit 4 and liquid crystal display
panel 3 are sequentially incorporated into back cabinet 7 with
respect to back cabinet 7, and thereby a finished product can
be assembled. For this reason, the display module including
backlight unit 4 and liquid crystal display panel 3 is
assembled, and assembly is easier than in a case where a
circuit board having liquid crystal display panel 3 and driving
circuits of the backlight unit mounted thereon is installed and
is then accommodated in the casing.

[0042] Further, connectors 23 between liquid crystal dis-
play panel 3 and panel driving circuit board 22 are exposed to
the outside from side wall 7g of back cabinet 7, and thus liquid
crystal display panel 3 can be easily connected to flexible wire
board 24 when assembly is performed.
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1. A display device comprising:

a casing having a back cabinet;

a flat display panel installed in the casing;

a backlight unit disposed on a back side of the flat display

panel;

a signal processing circuit board controlling an image sig-

nal output to the flat display panel; and

a panel driving circuit board electrically connecting the

signal processing circuit board to the flat display panel
and controlling driving of the panel,
wherein the back cabinet has a space which can accommo-
date the backlight unit and the circuit board therein, and
a backlight supporter which supports the backlight unit
on an inner wall surface forming the space, and

wherein the flat display panel is disposed in an opening of
the space of the back cabinet, and a connector between
the flat display panel and the panel driving circuit board
is exposed to outside from a side wall of the back cabi-
net.

2. The display device according to claim 1, wherein the
connector between the flat display panel and the panel driving
circuit board and a connection portion between the signal
processing circuit board and the panel driving circuit board
are exposed to the outside from the side wall of the back
cabinet.
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