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(57) ABSTRACT

A liquid crystal display module includes a bottom chassis
comprising a lower surface including at least one fastening
hole disposed along a first direction; a printed circuit board
comprising a first surface supported by the lower surface of
the bottom chassis, a second surface opposite to the first
surface, and at least one opening hole corresponding to the at
least one fastening hole of the bottom chassis; a plurality of
light emitting diodes mounted on the second surface of the
printed circuit board; and at least one fastening member com-
prising a head part inserted into the at least one opening hole
of the printed circuit board so as not to be protruded out-
wardly from the second surface of the printed circuit board,
and a fastening part disposed in and affixed to the at least one
fastening hole.
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LIQUID CRYSTAL DISPLAY MODULE AND
LIQUID CRYSTAL DISPLAY DEVICE
HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This is a continuation application of U.S. patent
application Ser. No. 13/272,551, filed on Oct. 13,2011, which
claims the benefit of Korean Patent Application No. 2010-
0099779, filed on Oct. 13, 2010 in the Korean Intellectual
Property Office, the disclosure of which is incorporated in its
entirety herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments relate to a liquid crystal
display module having a structure in which a printed circuit
board is connected to a bottom chassis, and a liquid crystal
display device having the same.

[0004] 2. Description of the Related Art

[0005] In general, a liquid crystal display (LCD) device
displays an image using electrical and optical characteristics
ofliquid crystals. The LCD device has a thin thickness, a light
weight and low power consumption and is operated at low
drive voltage, as compared with other display devices, and
thus has been widely used in the overall industries.

[0006] The LCD device includes a liquid crystal display
panel in which liquid crystal molecules are injected into a gap
between two transparent substrates and voltage is applied to
liquid crystal molecules so as to change orientation of the
liquid crystal modules to change light transmittance of the
liquid crystal molecules and thus to optically display an
image, and a liquid crystal display module to supply light to
the liquid crystal display panel.

[0007] Recently, an edge type liquid crystal display module
using light emitting diodes as a light source unit is mainly
used so as to achieve slimness of the LCD device.

[0008] The edge type liquid crystal display module is pro-
vided with a printed circuit board, on which a plurality of light
emitting diodes is mounted. The light emitting diodes are
provided on the side surface of the liquid crystal display
module, which guides light generated by the light emitting
diodes to the front surface of the liquid crystal display module
through a light guide plate, and then supplies the light to the
liquid crystal display panel.

[0009] Such a liquid crystal display module is manufac-
tured through a process of fixing the light source unit. In
general, the printed circuit board of the light source unit is
assembled with a metal structure having an L shape or other
shapes by screws and is then mounted on a bottom chassis.

SUMMARY

[0010] Anaspect of an exemplary embodiments provides a
liquid crystal display module which improves reliability
when a printed circuit board is connected to a bottom chassis,
and a liquid crystal display device having the same.

[0011] Additional aspects of the exemplary embodiments
will be set forth in part in the description which follows and,
in part, will be obvious from the description, or may be
learned by practice of the exemplary embodiments.

[0012] An aspect of an exemplary embodiment provides a
liquid crystal display module including a bottom chassis
including side surfaces and a lower surface provided with at
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least one fastening hole, a printed circuit board including one
surface supported by the lower surface of the bottom chassis
and a plurality of light emitting diodes mounted on the other
surface opposite to the surface and provided with at least one
opening hole corresponding to the at least one fastening hole,
at least one fastening member including a head part inserted
into the at least one opening hole so as not to be protruded
outwardly from the other surface of the printed circuit board,
and a screw part fastened into the at least one fastening hole,
and at least one support member including a board support
part supported by the other surface of the printed circuit board
at a position adjacent to the at least one opening hole so as to
fix the printed circuit board to the bottom chassis, and a head
support part extended from the board support part, interposed
between the head part of the at least one fastening member
and the lower surface of the bottom chassis and provided with
a through hole through which the screw part passes.

[0013] The light emitting parts of the plurality of light
emitting diodes may be disposed to be vertical with respect to
the other surface of the printed circuit board so as to irradiate
light in a direction parallel with the lower surface of the
bottom chassis.

[0014] The liquid crystal display module may further
include a light guide unit to guide light emitted from the light
emitting parts, and the at least one opening hole may be
disposed below the light guide unit.

[0015] The plurality of light emitting diodes may be dis-
posed adjacent to the side surfaces of the bottom chassis.
[0016] The board support part and the head support part of
the at least one support member may be formed such that
there is a height difference therebetween and a receipt part to
receive the head part may be formed within the at least one
support member.

[0017] A height of the receipt part may correspond to a
thickness of the printed circuit board.

[0018] The board support part may have a relatively large
diameter, the head support part may have a relatively small
diameter, and a connection part to form the inner wall of the
receipt part may be formed in a tapered shape, a diameter of
which is gradually decreased in a downward direction.
[0019] Theatleast one support member may be fixed to the
printed circuit board so as to be provided integrally with the
printed circuit board.

[0020] The board support part may be soldered to the other
surface of the printed circuit board through a surface mount
technology (SMT) process.

[0021] Theatleast one support member may be fixed to the
at least one fastening member so as to be provided integrally
with the at least one fastening member.

[0022] The liquid crystal display module may further
include a connector protruded from the rear surface of the
printed circuit board so as to supply power to the plurality of
light emitting diodes, and a connector hole corresponding to
the connector may be provided on the lower surface of the
bottom chassis.

[0023] An aspect of another exemplary embodiment pro-
vides a liquid crystal display device including a liquid crystal
display panel, a light guide unit to guide light to the liquid
crystal display panel, a bottom chassis including side surfaces
and a lower surface supporting the light guide unit and pro-
vided with at least one fastening hole, a printed circuit board,
on which a plurality of light emitting diodes is mounted,
disposed below the light guide unit and provided with at least
one opening hole corresponding to the at least one fastening
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hole, at least one fastening member including a head part
inserted into the at least one opening hole, and a screw part
fastened into the at least one fastening hole, and at least one
support member including a receipt part inserted into the at
least one opening hole, a board support part extended out-
wardly from the upper end of the receipt part, and a head
support part extended inwardly from the lower end of the
receipt part and provided with a through hole through which
the screw part passes, wherein the board support part applies
pressure to an upper surface of the printed circuit board by the
at least one fastening member to fix the printed circuit board
to the lower surface of the bottom chassis, and the head part is
inserted into the receipt part so as not to be protruded
upwardly from the receipt part.

[0024] The atleast one support member may be fixed to the
printed circuit board so as to be provided integrally with the
printed circuit board.

[0025] Theboard support part may be soldered to the upper
surface of the printed circuit board through an SMT process.
[0026] Theatleast one support member may be fixed to the
at least one fastening member so as to be provided integrally
with the at least one fastening member.

[0027] The board support part may have a relatively large
diameter, the head support part may have a relatively small
diameter, and a connection part to form the inner wall of the
receipt part may be formed in a tapered shape, a diameter of
which is gradually decreased in a downward direction.
[0028] A height of the receipt part may correspond to a
thickness of the printed circuit board.

[0029] Light emitting planes of the plurality of light emit-
ting diodes may be disposed to be vertical with respect to the
printed circuit board so as to irradiate light onto at least one
side surface of the light guide unit.

[0030] The plurality of light emitting diodes may be dis-
posed adjacent to the side surfaces of the bottom chassis.
[0031] The liquid crystal display device may further
include a connector protruded from a rear surface of the
printed circuit board so as to supply power to the plurality of
light emitting diodes, and a connector hole corresponding to
the connector may be provided on the lower surface of the
bottom chassis.

[0032] The liquid crystal display device may further
include a reflective unit disposed on the lower end of the light
guide unit, and the reflective unit may be disposed on the
lower surface of the bottom chassis so as to cover the at least
one opening hole.

[0033] An aspect of another exemplary embodiment pro-
vides a liquid crystal display module including a bottom
chassis including side surfaces and a lower surface provided
with at least one fastening hole, a printed circuit board, on
which a plurality of light emitting diodes is mounted, pro-
vided with at least one opening hole corresponding to the at
least one fastening hole, at least one fastening member
including a head part, and a screw part fastened into the at
least one fastening hole, and at least one support member
including a receipt part inserted into the at least one opening
hole to receive the head part, and a board support part sup-
ported by the printed circuit board, wherein the board support
part applies pressure to the printed circuit board by fastening
force of the at least one fastening member to fix the printed
circuit board to the lower surface of the bottom chassis.
[0034] An aspect of another exemplary embodiment pro-
vides a liquid crystal display device including a liquid crystal
display panel; a light guide unit which guides light to the
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liquid crystal display panel; a bottom chassis supporting the
light guide unit and comprising a lower surface including at
least one fastening hole disposed along a first direction; a
printed circuit board comprising a first surface supported by
the lower surface of the bottom chassis, a second surface
opposite to the first surface, and at least one opening hole
corresponding to the at least one fastening hole of the bottom
chassis; a plurality of light emitting diodes mounted on the
second surface of the printed circuit board and positioned
outside of the at least one fastening hole; and a reflective unit
disposed between the light guide unit and the printed circuit
board and overlapping the at least one opening hole.

[0035] The head part may not be protruded upwardly from
the printed circuit board when the at least fastening member
is fastened into the at least one fastening hole.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] These and/or other aspects of the exemplary
embodiments will become apparent and more readily appre-
ciated from the following description, taken in conjunction
with the accompanying drawings of which:

[0037] FIG. 1 is an exploded perspective view schemati-
cally illustrating a liquid crystal display device in accordance
with one exemplary embodiment;

[0038] FIG. 2 is a cross-sectional view illustrating an
assembly state of the liquid crystal display device in accor-
dance with the exemplary embodiment;

[0039] FIG. 3 is an exploded perspective view illustrating
the connection relation between a bottom chassis and a light
source unit in accordance with the exemplary embodiment;
[0040] FIG. 4 is a cross-sectional view illustrating a con-
nection state of the light source unit to the bottom chassis in
accordance with the exemplary embodiment;

[0041] FIG. 5is an exploded perspective view illustrating
the connection relation between a bottom chassis and a light
source unit in accordance with another exemplary embodi-
ment; and

[0042] FIG. 6 is an exploded perspective view illustrating
the connection relation between a bottom chassis and a light
source unit in accordance with a further exemplary embodi-
ment.

DETAILED DESCRIPTION

[0043] Reference will now be made in detail to the exem-
plary embodiments, examples of which are illustrated in the
accompanying drawings, wherein like reference numerals
refer to like elements throughout. Expressions such as “at
least one of,” when preceding a list of elements, modify the
entire list and not the individual elements of the list.

[0044] FIG. 1 is an exploded perspective view schemati-
cally illustrating a liquid crystal display device in accordance
with one exemplary embodiment and FIG. 2 is a cross-sec-
tional view illustrating an assembly state of the liquid crystal
display device in accordance with the exemplary embodi-
ment.

[0045] Asshownin FIGS.1and 2, the liquid crystal display
device in accordance with this exemplary embodiment
includes a liquid crystal display panel 10, a liquid crystal
display module 20 located at the rear of the liquid crystal
display panel 10, a middle mold 70 to support the liquid
crystal display panel 10 and the liquid crystal display module
20 such that the liquid crystal display panel 10 and the liquid
crystal display module 20 are separated from each other, and
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atop chassis 60 and a bottom chassis 50 respectively disposed
on the upper and lower surfaces of the liquid crystal display
panel 10 and the liquid crystal display module 20.

[0046] The top chassis 60 includes a bezel part 61 sur-
rounding the edge of the liquid crystal display panel 10 and a
side part 63 bent from the end of the bezel part 61.

[0047] Thebezel part 61 denotes a width from the outer line
of the liquid crystal display panel 10 to an active area in which
an image is displayed.

[0048] The liquid crystal display panel 10 includes a thin
film transistor substrate 11 on which thin film transistors are
formed, a color filter substrate 13 facing the thin film transis-
tor substrate 11, and a liquid crystal layer (not shown) pro-
vided between the thin film transistor substrate 11 and the
color filter substrate 13.

[0049] A drive unit 15 to apply a drive signal is provided at
one side of the thin film transistor substrate 11.

[0050] The drive unit 15 includes flexible printed circuit
boards (FPCBs) 16, drive chips 17 mounted on the FPCBs 16,
and circuit boards 18 connected to the FPCBs 16.

[0051] The drive unit 15 is formed in a chip on film (COF)
type, but may be formed in other known types, such as a tape
carrier package (TCP) type and a chip on glass (COG) type.
Further, the drive unit 15 may be mounted on the thin film
transistor substrate 11.

[0052] The liquid crystal display panel 10 adjusts align-
ment of the liquid crystal layer, thereby displaying an image.
However, the liquid crystal display panel 10 is a non-emissive
element, and thus receives light from the liquid crystal display
module 20 located on the rear surface of the liquid crystal
display panel 10.

[0053] The liquid crystal display module 20 includes a
plurality of optical sheets 21 located under the liquid crystal
display panel 10, a light guide unit 25 located under the
optical sheets 21, light source units 30 to supply light to the
light guide plate 25, and a reflective unit 40 located on the
lower surface of the light guide unit 25.

[0054] The optical sheets 21 include a protective film 22,
prism films 23 and a diffusion film 24.

[0055] The diffusion film 24 is formed by applying a bead-
shaped coating layer to a base film so as to diffuse light from
the light guide unit 25 and then to supply the diffused light to
the liquid crystal display panel 10.

[0056] Each of'the prism films 23 is provided with trigonal
prisms formed in a designated alignment on the upper surface
thereof so as to converge the light diffused by the diffusion
film 24 in a direction vertical to the flat surface of the upper
liquid crystal display panel 10.

[0057] Two prism films 23 are generally used, and the
micro prisms formed on the respective prism films 23 form a
designated angle.

[0058] Most of the light having passed through the prism
films 23 progresses in the vertical direction, thereby provid-
ing uniform brightness distribution.

[0059] The protective film 22 is located on the prism films
23 and serves to protect the prism films 23 sensitive to
scratches due to dust.

[0060] The light guide unit 25 is made of an acryl-based
resin such as polymethylmethacrylate (PMMA), or polym-
ethyl styrene (PMS, methylmethacrylate-styrene copoly-
mer), and serves to uniformly supply light from the light
source units 30 to the diffusion film 24.

[0061] The light guide unit 25 includes incident planes 26
provided on side surfaces of the light guide unit 25 such that
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light emitted from the light source units 30 is incident upon
the incident planes 26, a light emitting plane 27 facing the
diffusion film 24, and a reflective plane (not show) provided
opposite to the light emitting plane 27.

[0062] Thereflective unit40is located under the light guide
unit 25 and serves to reflect light progressing downwards
back to the light guide unit 25.

[0063] The reflective unit 40 may be made of a plastic
material such as polyethylene terephthalate (PET) or poly-
carbonate (PC).

[0064] Each ofthe light source units 30 includes a plurality
of light emitting diodes 31 to emit light, and a printed circuit
board 33 on which the plurality of light emitting diodes 31 is
mounted and a conductive pattern to apply electrical signals
to the plurality of light emitting diodes 31 is formed.

[0065] The plurality of light emitting diodes 31 may
include a plurality of white light emitting diodes to emit white
light or a combination of light emitting diodes to respectively
emit red, green and blue light.

[0066] These light emitting diodes 31 are disposed to be
vertical with respect to the surface of the printed circuit board
33 so as to irradiate light onto the incident plane 26 of the light
guide unit 25.

[0067] That is, light emitting planes 36 of the light emitting
diodes 31 to emit light are disposed to be vertical with respect
to the upper surface of the printed circuit board 33, and thus
face the incident plane 26 of the light guide unit 25.

[0068] The printed circuit board 33 may be a metal printed
circuit board (PCB) made of a material having high thermal
conductivity, such as silicon steel, galvanized steel and alu-
minum, or be a FPCB.

[0069] Each of the printed circuit boards 33 has a distance
in the lengthwise direction corresponding to a distance of the
incident plane 26 of the light guide unit 25 and a distance
extended in the widthwise direction which is perpendicular to
the lengthwise direction, i.e., an irradiation direction of the
light emitting diodes 31, thus being formed in a rectangular
shape having a designated thickness.

[0070] The printed circuit boards 33 serve to transmit light
generated by the light emitting diodes 31 to the outside as well
as to supply drive signals to the light emitting diodes 31.
[0071] For this purpose, rear surfaces 35 of the printed
circuit boards 33 made of a material having high thermal
conductivity contact a lower surface 51 of the bottom chassis
50 and thus rapidly transmit the heat generated by the light
emitting diodes 31 to the bottom chassis 50.

[0072] Thebottom chassis 50 includes the lower surface 51
on which the liquid crystal display module 20 is seated and
side surfaces 52 extended upwardly from the edge of the
lower surface 51.

[0073] Such a bottom chassis 50 is made of a thermal con-
ductive metal and transmits heat generated by the light source
units 30 to the outside.

[0074] That is, the rear surfaces 35 of the printed circuit
boards 33 contact the lower surface 51 of the bottom chassis
50, thereby improving a heat dissipation effect due to increase
in a contact area.

[0075] Although not shown in the drawings, at least one of
various circuit boards to drive the liquid crystal display device
may be installed on the rear surface of the bottom chassis 50.
That is, when the liquid crystal display device in accordance
with the exemplary embodiment is applied to a broadcast
signal receiver (e.g., a TV), a power circuit board and a main
circuit board on which various necessary signal processing
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connectors and signal processing ICs are mounted may be
screw-connected to the rear surface of the bottom chassis 50.
Further, the drive unit 15 of the liquid crystal display panel 10
may be fixed to the edge of the rear surface of the bottom
chassis 50.

[0076] Further, a connector 37 to supply power to the light
emitting diodes 31 is provided on the printed circuit board 33.
[0077] Theconnector 37 is electrically connected to a drive
printed circuit board (not shown) installed on the rear surface
of the bottom chassis 50 so as to apply drive power to the light
emitting diodes 31. In this exemplary embodiment, the con-
nector 37 is protruded from the rear surface 35 of the printed
circuit board 33 and passes through a connector hole 57
formed on the lower surface 51 of the bottom chassis 50.
[0078] The connector 37 having passed through the con-
nector hole 57 may be connected to a connector provided at
the end of a wire electrically connected to the drive board.
[0079] The light emitting diodes 31 are disposed at a posi-
tion adjacent to the edge of one side of the printed circuit
board 33. That is, the light emitting diodes 31 are disposed at
a position, which is offset from or eccentric to one side on an
upper surface 34 of the printed circuit board 33, and if the
light source units 30 are installed on the bottom chassis 50,
the light emitting diodes 31 are disposed adjacent to and to the
inside of the side surface 52 of the bottom chassis 50.
[0080] In this case, a part of the length W extended in the
widthwise direction of the printed circuit board 33 is over-
lapped by the lower end of the reflective unit 40.

[0081] Through such a configuration, the width of the bezel
part 61 of the top chassis 60 surrounding the edge of the liquid
crystal display panel 10 is greatly reduced, and thus immer-
sion into a screen is enhanced and the screen looks lager.
[0082] Although this exemplary embodiment illustrates
four light source units 30 disposed adjacent to four side sur-
faces of the light guide unit 25, two light source units 30
disposed adjacent to two opposite side surfaces of the light
guide unit 25 or one light source unit 30 disposed adjacent to
one side surface of the light guide unit 25 may be provided.
[0083] The printed circuit boards 33 of these light source
units 30 may be fixed to an inner part 51« of the lower surface
51 of the bottom chassis 50 through fastening members 80,
such as screws.

[0084] FIG. 3 is an exploded perspective view illustrating
the connection relation between the bottom chassis and the
light source unit in accordance with the exemplary embodi-
ment and FIG. 4 is a cross-sectional view illustrating a con-
nection state of the light source unit to the bottom chassis in
accordance with the exemplary embodiment.

[0085] With reference to FIGS. 3 and 4, the printed circuit
board 33 is seated on the lower surface 51 of the bottom
chassis 50 through the fastening members 80 such that the
light emitting diodes 31 of the light source unit 30 are dis-
posed at a position adjacent to the side surface 52 of the
bottom chassis 50.

[0086] A plurality of opening holes 38 is vertically formed
through the printed circuit board 33 so that a plurality of
fastening members 80 is respectively inserted into the plural-
ity of opening holes 38, and a plurality of fastening holes 56
is provided on the lower surface 51 of the bottom chassis 50
at positions corresponding to the plurality of opening holes 38
so that the plurality of fastening members 80 is respectively
fastened into the plurality of fastening holes 56.

[0087] Each of the plurality of fastening holes 56 is pro-
vided with a female fastening part 56 having a screw thread
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formed on the inner surface thereof so as to have greater
rigidity than the lower surface 51 to maintain fastening force
of the fastening member 80.

[0088] Each of the plurality fastening members 80 includes
a head part 81 inserted into the opening hole 38 and a male
fastening part 82, or screw part, fastened into the fastening
hole 56, i.e., disposed in and affixed to the fastening hold 56.
[0089] The head part 81 may have a thickness 2 smaller
than a thickness t1 of the printed circuit board 33 so as not to
be protruded outwardly from the upper surface 34 of the
printed circuit board 33 when the head part 81 is inserted into
the opening hole 38.

[0090] Further, the head part 81 may have a diameter D1
smaller than a diameter D2 of the opening hole 38 so as to be
inserted into the opening hole 38.

[0091] These fastening members 80 fix the printed circuit
board 33 to the bottom chassis 50 via support members 90.
[0092] Each of the support members 90 includes a board
support part 91 having a diameter greater than the diameter
D2 of the opening hole 38, and a head support part 92 having
a height difference with the board support part 91 and a
diameter smaller than the diameter D2 ofthe opening hole 38.
[0093] The height difference between the board support
part 91 and the head support part 92 may be equal to or
slightly smaller than the thickness t1 of the printed circuit
board 33.

[0094] The board support part 91 and the head support part
92 are interconnected by a connection part 93, and a receipt
part 97 to receive the head part 81 of the fastening member 80
is formed within the support member 90.

[0095] The receipt part 97 has a circular cross section. The
receipt part 97 may be formed in a cylindrical shape, a diam-
eter of which is uniform throughout upper and lower portions
of the receipt part 97, or in a tapered shape, a diameter of
which is gradually decreased in a downward direction.
[0096] The board support part 91 is supported by the upper
surface 34 of the printed circuit board 33, and the head sup-
port part 92 is supported by the lower surface 51 ofthe bottom
chassis 50. Each of the board support part 91 and the head
support part 92 has a circular cross section, but may have any
shape which may be supported by the printed circuit board 33
and the lower surface 51 of the bottom chassis 50. Further, the
board support part 91 has a thin thickness and is flat so as not
to interfere with structures mounted on the upper surface of
the board support part 91.

[0097] A through hole 95 through which the screw part 82
of the fastening member 80 passes is formed through the
center of the head support part 92.

[0098] Through such a configuration, the printed circuit
boards 33 may be fixed to the bottom chassis 50 by the
fastening members 80 via the support members 90.

[0099] That is, when the screw parts 82 of the fastening
members 80 are inserted and fastened into the through holes
95 and the fastening holes 56 after the support members 90
are inserted into the opening holes 38 of the printed circuit
boards 33, the head support parts 92 are interposed between
the lower surface 51 of the bottom chassis 50 and the head
parts 81 of the fastening members 80 and the board support
parts 91 apply pressure to the upper surfaces 34 of the printed
circuit boards 33. Thereby, the printed circuit boards 33 are
fixed under the condition that the rear surfaces 35 of the
printed circuit boards 33 contact the lower surface 51 of the
bottom chassis 50.
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[0100] Here, since the head parts 81 of the fastening mem-
bers 80 are received in the receipt parts 97 of the support
members 90 and thus are not protruded from the upper sur-
faces 34 of the printed circuit boards 33, generation of dam-
age to the light guide unit or the optical sheets seated on the
upper surfaces 34 of the printed circuit boards 33 in accor-
dance with this exemplary embodiment due to pressure of the
head parts 81 may be prevented.
[0101] Although this exemplary embodiment illustrates the
support members 90 and the fastening members 80 as being
separately provided so as to fix the printed circuit boards 33 to
the lower surface 51 of the bottom chassis 50, the support
members 90 may be provided integrally with the printed
circuit boards 33, as shown in FIG. 5, or may be provided
integrally with the fastening members 80, as shown in FIG. 6,
so as to reduce manual labor to facilitate workability.
[0102] If the support members 90 are formed integrally
with the printed circuit board 33, land parts 39 to fix the
support members 90 are provided on the upper surface 34 of
the printed circuit board 33 at positions adjacent to the open-
ing holes 38, thereby allowing the support members 90 to be
soldered to the printed circuit boards 33 through a surface
mount technology (SMT) process.
[0103] As is apparent from the above description, a liquid
crystal display module and a liquid crystal display device
having the same in accordance with exemplary embodiments
improve reliability.
[0104] Although a few exemplary embodiments have been
shown and described, it would be appreciated by those skilled
in the art that changes may be made in these exemplary
embodiments without departing from the principles and spirit
of the inventive concept, the scope of which 1s defined in the
claims and their equivalents.
What is claimed is:
1. A liquid crystal display module comprising:
a bottom chassis comprising a lower surface including at
least one fastening hole disposed along a first direction;

aprinted circuit board comprising a first surface supported
by the lower surface of the bottom chassis, a second
surface opposite to the first surface, and at least one
opening hole corresponding to the at least one fastening
hole of the bottom chassis;

a plurality of light emitting diodes mounted on the second

surface of the printed circuit board; and

at least one fastening member comprising a head part

inserted into the at least one opening hole of the printed
circuit board so as not to be protruded outwardly from
the second surface of the printed circuit board, and a
fastening part disposed in and affixed to the at least one
fastening hole.

2. The liquid crystal display module according to claim 1,
further comprising: at least one support member comprising
a board support part supported by the second surface of the
printed circuit board at a position adjacent to the at least one
opening hole, and a head support part extended from the
board support part, the head support part interposed between
the head part of the at least one fastening member and the
lower surface of the bottom chassis, the at least one support
member comprising at least one through hole through which
the fastening part passes,

wherein the board support part applies pressure to the

second surface of the printed circuit board by the at least
one fastening member to fix the printed circuit board to
the lower surface of the bottom chassis.
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3. The liquid crystal display module according to claim 1,
wherein the plurality of light emitting diodes comprise a
plurality of light emitting planes disposed vertically with
respect to the second surface of the printed circuit board and
which irradiate light in a second direction perpendicular to
the first direction and parallel to the lower surface of the
bottom chassis.

4. The liquid crystal display module according to claim 3,
further comprising a light guide unit to guide light emitted
from the light emitting parts,

wherein the at least one opening hole is disposed below the
light guide unit.

5. The liquid crystal display module according to claim 4,
wherein the bottom chassis comprises a plurality of side
surfaces and the plurality of light emitting diodes is disposed
adjacent to the side surfaces of the bottom chassis.

6. The liquid crystal display module according to claim 2,
wherein the board support part and the head support part of
the at least one support member are spaced from one another
in the first direction and a receipt part to receive the head part
is formed within the at least one support member.

7. The liquid crystal display module according to claim 6,
wherein a height of the receipt part corresponds to a thickness
of the printed circuit board.

8. The liquid crystal display module according to claim 6,
wherein the board support part has a first diameter, the head
support part has a second diameter smaller than the first
diameter, and a connection part to form the inner wall of the
receipt part is formed in a tapered shape, wherein a diameter
of the connection part is decreased in a downward direction
along the first direction.

9. The liquid crystal display module according to claim 2,
wherein the at least one support member is fixed to the printed
circuit board so as to be integral with the printed circuit board.

10. The liquid crystal display module according to claim 9,
wherein the board support part is soldered to the second
surface of the printed circuit board.

11. The liquid crystal display module according to claim 2,
wherein the at least one support member is fixed to the at least
one fastening member so as to be integral with the at least one
fastening member.

12. The liquid crystal display module according to claim 1,
further comprising a connector protruded from the first sur-
face of the printed circuit board to supply power to the plu-
rality of light emitting diodes,

wherein a connector hole corresponding to the connector is
formed on the lower surface of the bottom chassis.

13. A liquid crystal display device comprising:

a liquid crystal display panel;

a light guide unit which guides light to the liquid crystal
display panel,

abottom chassis comprising a lower surface supporting the
light guide unit and comprising at least one fastening
hole disposed along a first direction;

a printed circuit board comprising a first surface supported
by the lower surface of the bottom chassis, a second
surface opposite to the first surface, and at least one
opening hole corresponding to the at least one fastening
hole the printed circuit board disposed between the light
guide unit and the bottom chassis;

a plurality of light emitting diodes mounted on the printed
circuit board; and

at least one fastening member comprising a head part
inserted into the at least one opening hole of the printed
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circuit board so as to not protrude outwardly from the
second surface of the printed circuit board, and a fasten-
ing part disposed in and affixed to the at least one fas-
tening hole.

14. The liquid crystal display device according to claim 13,
further comprising: at least one support member comprising
a receipt part inserted into the at least one opening hole, a
board support part extended outwardly from an upper end of
the receipt part, and a head support part extended inwardly
from a lower end of the receipt part, the at least one support
member comprising at least one through hole through which
the fastening part passes,

wherein the board support part applies pressure to the

second surface of the printed circuit board by the at least
one fastening member to fix the printed circuit board to
the lower surface of the bottom chassis.

15. The liquid crystal display device according to claim 14,
wherein the at least one support member is fixed to the printed
circuit board so as to be integral with the printed circuit board.

16. The liquid crystal display device according to claim 14,
wherein the board support part is soldered to the second
surface of the printed circuit board.

17. The liquid crystal display device according to claim 14,
wherein the at least one support member is fixed to the at least
one fastening member so as to be integral with the at least one
fastening member.

18. The liquid crystal display device according to claim 14,
wherein the board support part has a first diameter, the head
support part has a second diameter smaller than the first
diameter, and a connection part to form the inner wall of the
receipt part is formed in a tapered shape, wherein a diameter
of the connection part is decreased in a downward direction
along the first direction.

19. The liquid crystal display device according to claim 13,
wherein a height of the receipt part corresponds to a thickness
of the printed circuit board.

20. The liquid crystal display device according to claim 13,
wherein the plurality of light emitting diodes comprise a
plurality of light emitting planes disposed vertically with
respect to the second surface of the printed circuit board and
which irradiate light onto at least one side surface of the light
guide unit.

21. The liquid crystal display device according to claim 20,
wherein the bottom chassis comprises a plurality of side
surfaces and the plurality of light emitting diodes is disposed
adjacent to the side surfaces of the bottom chassis.

22. The liquid crystal display device according to claim 13,
further comprising a connector protruded from the first sur-
face of the printed circuit board to supply power to the plu-
rality of light emitting diodes,

wherein a connector hole corresponding to the connector is

formed on the lower surface of the bottom chassis.

23. The liquid crystal display device according to claim 13,
further comprising a reflective unit disposed on the lower end
of the light guide unit,

wherein the reflective unit is disposed on the lower surface

of the bottom chassis and covers the at least one opening
hole.

24. A liquid crystal display module comprising:

a bottom chassis comprising a lower surface including at

least one fastening hole disposed along a first direction;
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a printed circuit board comprising a first surface supported
by the lower surface of the bottom chassis, a second
surface opposite to the first surface, and at least one
opening hole corresponding to the at least one fastening
hole;

a plurality of light emitting diodes mounted on the second
surface of the printed circuit board,

at least one fastening member comprising a head part
inserted into the at least one opening hole of the printed
circuit board, and a fastening part disposed in and affixed
to the at least one fastening hole.

25. The liquid crystal display module according to claim

24, further comprising:

at least one support member comprising a receipt part
inserted into the at least one opening hole to receive the
head part, and a board support part supported by the
second surface of the printed circuit board,

wherein the board support part applies pressure to the
printed circuit board by fastening force of the at least one
fastening member to fix the printed circuit board to the
lower surface of the bottom chassis.

26. The liquid crystal display module according to claim
25, wherein the head part is not protruded upwardly from the
printed circuit board when the at least fastening member is
disposed in the at least one fastening hole.

27. A liquid crystal display device comprising:

a liquid crystal display panel;

a light guide unit which guides light to the liquid crystal

display panel,

a bottom chassis supporting the light guide unit and com-
prising a lower surface including at least one fastening
hole disposed along a first direction;

a printed circuit board comprising a first surface supported
by the lower surface of the bottom chassis, a second
surface opposite to the first surface, and at least one
opening hole corresponding to the at least one fastening
hole of the bottom chassis;

a plurality of light emitting diodes mounted on the second
surface of the printed circuit board and positioned out-
side of the at least one fastening hole; and

a reflective unit disposed between the light guide unit and
the printed circuit board and overlapping the at least one
opening hole.

28. The liquid crystal display device of claim 27, further

comprising:

at least one fastening member comprising a head part
inserted into the at least one opening hole of the printed
circuit board so as not to be protruded outwardly from
the second surface of the printed circuit board, and a
fastening part disposed in and affixed to the at least one
fastening hole; and

at least one support member comprising a board support
part supported by the second surface of the printed cir-
cuit board at a position adjacent to the at least one open-
ing hole, and a head support part extended from the
board support part, the head support part interposed
between the head part of the at least one fastening mem-
ber and the lower surface of the bottom chassis, the at
least one support member comprising at least one
through hole through which the fastening part passes.

I S S T



patsnap

TRAFROE) RBEERERNEGZREBETERNRRBE REE
NIF(2E)E US20140002765A1 K (2E)R 2014-01-02
RS US14/016345 iR 2013-09-03

IRIREERFROAR) ZELEFHKIALHE
B (EFIR)A(GR) SAMSUNG ELECTRONICS CO. , LTD.

LFTEHIB(ERR)A(E) SAMSUNG ELECTRONICS CO. , LTD.

[#R1 &% BB A JUNG SUN MI
KANG JEONG IL
CHO KUN HO
KA JUNG, SUN MI
KANG, JEONG IL
CHO, KUN HO
IPCHEF GO02F1/1333
CPCH¥ESH G02F1/133308 G02B6/0068 G02B6/0073 G02B6/009 G0O2F1/133608 G02F2001/133314 G02F2201/46
£ 5 1020100099779 2010-10-13 KR
H A I3 FF TR US9239481
ShEBEEEE Espacenet  USPTO
HEGE)

—HEARTHEA  OEER  MARRAETRE  MATREGSE
BE-FERENES —NRELORGHER , AFEAEENTRER =~ °
BE—RE  5E-REANNE-ERA , URSERNED 15
BT RIB B — A3 BN R K SRR IR BN B = R
EES—AREM , AR SRR E D —AF LR | bl
ERMERI R IR B = REMAZRE |, MURIRE R R BRI 5 =
KA EEE R RBR L REBE, TS EEL


https://share-analytics.zhihuiya.com/view/e133a293-dbd0-4f1f-a399-caac04129dbc
https://worldwide.espacenet.com/patent/search/family/045933872/publication/US2014002765A1?q=US2014002765A1
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=%2220140002765%22.PGNR.&OS=DN/20140002765&RS=DN/20140002765

