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(54) Liquid crystal display module and liquid crystal display device having the same

(57) A liquid crystal display device has a liquid crystal
display module, including: a bottom chassis having a bot-
tom side on which an open hole is formed, a printed circuit
board adjacent to the open hole and supported at an
inner face of the bottom side on which a plurality of light

emitting diodes are is mounted, and a coupling part which
extends from the printed circuit board, passes through
the open hole and contacts an outer face of the bottom
side of the bottom chassis, so as to maintain coupling
between the bottom chassis and the printed circuit board.
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Description

BACKGROUND

1. Field

[0001] Apparatuses consistent with exemplary em-
bodiments relate to a liquid crystal display module with
a structure for coupling a printed circuit board to a bottom
chassis, as well as a liquid crystal display device having
the same.

2. Description of the Related Art

[0002] A liquid crystal display (LCD) displays images
using electrical and optical properties of liquid crystals
may display images. The LCD has a number of advan-
tageous features including reduced thickness, light
weight, good performance at a low voltage and low power
consumption, etc., thus being widely used in various in-
dustrial applications.
[0003] A related art LCD device generally includes an
LCD panel fabricated by charging liquid crystals between
two transparent substrates and applying voltage thereto
to change orientation of liquid crystal molecules and vary
light transmission, thus optically displaying images. The
related art LCD device further includes an LCD module
to provide light to the LCD panel.
[0004] To produce a slim LCD device by decreasing a
thickness thereof, an edge type LCD module having a
light emitting diode (LED) as a light source may be used.
[0005] An edge type LCD module may have a printed
circuit board (PCB) mounted on a lateral side of the mod-
ule wherein a plurality of LEDs are mounted on the PCB.
Light emitted from the LEDs passes through a light guide
plate, is output from a front side of the LEDs, and enters
the LCD panel.
[0006] The LCD device is fabricated by fixing the LCD
module to a structure. For example, using a clamp screw,
the PCB of the LCD module is assembled with a ’¬’-
shaped metal structure or another structure having a dif-
ferent morphology, and then, is fixed to a bottom chassis.

SUMMARY

[0007] One or more exemplary embodiments provide
an LCD module that secures a PCB to a bottom chassis
and an LCD device having the LCD module.
[0008] One or more exemplary embodiments also pro-
vide an LCD module is provided that is capable of pro-
tecting surrounding structures from damage by a cou-
pling device used to fix a PCB to a bottom chassis, as
well as an LCD device having the LCD module.
[0009] According to an aspect of an exemplary em-
bodiment, there is provided an LCD module including:
an LCD panel; a bottom chassis having a lateral side,
and a bottom side to support the LCD panel wherein at
least one open hole is formed on the bottom side; a PCB

on which a plurality of LEDs is mounted to provide light
to the LCD panel; and at least one coupling part provided
on a bottom of the PCB, which is formed to correspond
to the open hole and partially passes through the open
hole while partially contacting the bottom side of the bot-
tom chassis, thus securing the PCB to the bottom chas-
sis.
[0010] According to the present invention there is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Other features of the invention will be
apparent from the dependent claims, and the description
which follows.
[0011] The coupling part may include a support part
fixed to a rear side of the PCB, and a fixing part (such as
a retainer) extending from the support part and passing
through the open hole to contact a rear side of the bottom
chassis, in turn securing the PCB to the bottom chassis.
[0012] The fixing part may include a fitting slot to be
inserted into the open hole by sliding movement, after
the fixing part extends from the support part and passes
through the open hole, thereby supporting the rear side
of the PCB while the PCB faces the bottom side of the
bottom chassis.
[0013] The fixing part having the fitting slot may include
a vertical part protruded from the support part and a hor-
izontal part which is bent at one end of the vertical part
and extends in parallel, wherein a distance between the
horizontal part and the PCB is substantially identical to
a thickness of the bottom side of the bottom chassis.
[0014] The fixing part may further include a hook pro-
trusion protruded from the horizontal part. A hook groove,
into which the hook protrusion is inserted and engaged
by sliding movement of the PCB, may be placed near the
open hole on the rear side of the bottom chassis. Alter-
natively, the fixing part may extend in a curved manner
from the support part, to maintain coupling of the PCB
and the bottom chassis through elastic strain (or defor-
mation). Alternatively, the fixing part may include a part
extending from the support part, a rotational lever part
provided on the extending part, and an elastic element
to elastically support and press the rear side of the bottom
chassis.
[0015] The lever part has a hook protrusion, while a
hook groove corresponding to the hook protrusion may
be provided near the open hole at the rear side of the
bottom chassis.
[0016] The elastic element may further include a tor-
sion spring combined with the lever part or a rotational
axis of the extending part.
[0017] To restrict movement of the PCB while guiding
the PCB to a coupling site, the bottom chassis may further
have a position fixing protrusion protruding from the bot-
tom side thereof and supporting one side of the PCB.
[0018] Each of the LEDs has a light emitting part to
irradiate light, which is arranged substantially perpendic-
ular to a surface of the PCB having the LEDs mounted
thereon, and the light is emitted in a direction parallel to
the PCB.
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[0019] A light guide part which has a plane for light
incidence facing the light emitting part and a light exit
plane substantially perpendicular to the light incidence
plane may be further included. At least a part of the PCB
may be placed below the light guide part.
[0020] A reflection part to direct the irradiated light from
the light emitting part toward the PCB panel may be pro-
vided at a bottom end of the light guide part.
[0021] The reflection part may be placed on top of the
bottom side while covering a part of the PCB. A rear side
of the LED present on the opposite side of the light emit-
ting part may be arranged adjacent to this opposite side.
[0022] The PCB may further include a connector to
supply power to the plural LEDs.
[0023] The connector protrudes toward the rear side
of the PCB, and the bottom chassis may further have a
connector coupling hole corresponding to the connector
on the bottom side thereof.
[0024] According to an aspect of another exemplary
embodiment, there is provided an LCD device including:
an LCD panel; a bottom chassis having a lateral side and
a bottom side having a lateral side and a bottom side to
support the LCD panel, wherein at least one open hole
is formed on the bottom side; a PCB on which a plurality
of LEDs is mounted to provide light to the LCD panel;
and at least one coupling part provided on a bottom of
the PCB, which is formed to correspond to the open hole
and partially passes through the open hole while partially
contacting the bottom side of the bottom chassis, to se-
cure the PCB to the bottom chassis.
[0025] The coupling part may include a support part
fixed to a rear side of the PCB, and a fixing part extending
from the support part and passing through the open hole
to contact a rear side of the bottom chassis, to secure
the PCB to the bottom chassis.
[0026] The fixing part may include a fitting slot to be
inserted into the open hole by sliding movement, after
the fixing part extends from the support part and passes
through the open hole, such that the rear side of the PCB
may be supported while the PCB faces the bottom side
of the bottom chassis.
[0027] The fixing part having the fitting slot may include
a vertical part protruded from the support part and a hor-
izontal part which is bent at one end of the vertical part
and extends in parallel, wherein a distance between the
horizontal part and the PCB is substantially equal to a
thickness of the bottom side of the bottom chassis.
[0028] The fixing part may further include a hook pro-
trusion protruded from the horizontal part. A hook groove,
into which the hook protrusion is inserted and engaged
by sliding movement of the PCB, may be placed near the
open hole on the rear side of the bottom chassis. Alter-
natively, the fixing part may extend in a curved manner
from the support part, to maintain coupling of the PCB
and the bottom chassis through elastic strain.
[0029] Alternatively, the fixing part may include a part
extending from the support part, a rotational lever part
prepared on the extending part, and an elastic element

to elastically support and press the rear side of the bottom
chassis.
[0030] The lever part has a hook protrusion, while a
hook groove corresponding to the hook protrusion may
be provided near the open hole at the rear side of the
bottom chassis.
[0031] The elastic element may further include a tor-
sion spring combined with the lever part or a rotational
axis of the extending part.
[0032] In order to restrict movement of the PCB while
guiding the PCB to a coupling site, the bottom chassis
may further have a position fixing protrusion protruded
from the bottom side thereof to support one side of the
PCB.
[0033] Each of the LEDs has a light emitting part to
irradiate light, which is arranged substantially perpendic-
ular to a surface of the PCB having the LEDs mounted
thereon, and the light is emitted in a direction substantially
parallel to the PCB.
[0034] In order to guide the light irradiated from the
light emitting part, a light guide part which has a plane
for light incidence facing the light emitting part and a light
exit plane perpendicular to the light incidence plane may
be further included. At least a part of the PCB may be
placed below the light guide part.
[0035] A reflection part to direct the irradiated light from
the light emitting part toward the PCB panel may be pro-
vided at a bottom end of the light guide part.
[0036] The reflection part may be placed on top of the
bottom side while covering a part of the PCB. A rear side
of the LED present on the opposite side of the light emit-
ting part may be arranged adjacent to this opposite side.
[0037] The PCB may further include a connector to
supply power to the plural LEDs.
[0038] The connector may be protruded toward the
rear side of the PCB and the bottom chassis may further
have a connector coupling hole corresponding to the con-
nector on the bottom side of the bottom chassis.
[0039] Furthermore, a driver PCB having a driver cir-
cuit part mounted thereon and electrically connected
thereto to supply driving power may be fixed to the rear
side of the bottom chassis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The above and/or other aspects will become
apparent and more readily appreciated from the following
description of exemplary embodiments, taken in conjunc-
tion with the accompanying drawings of which:

FIG. 1 is an exploded perspective view illustrating
an LCD device according to an exemplary embodi-
ment;
FIG. 2 is a cross-sectional view illustrating a com-
bined structure of an LCD device according to an
exemplary embodiment;
FIG. 3 is an exploded perspective view illustrating a
combined structure of a light source unit in an LCD
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device according to an exemplary embodiment;
FIG. 4 is a cross-sectional view illustrating a mech-
anism for connecting a light source unit to a bottom
chassis according to an exemplary embodiment;
FIG. 5 illustrates a coupling part according to another
exemplary embodiment;
FIG. 6 illustrates a coupling part according to a fur-
ther exemplary embodiment; and
FIG. 7 illustrates a coupling part according to a still
further exemplary embodiment.

DETAILED DESCRIPTION

[0041] Exemplary embodiments of an LCD device will
be described with the accompanying drawings.
[0042] FIG. 1 illustrates an exploded perspective view
of an LCD device according to an exemplary embodi-
ment; and FIG. 2 is a cross-sectional view illustrating a
combined structure of an LCD device according to an
exemplary embodiment.
[0043] Referring to FIGS. 1 and 2, the LCD device may
include an LCD panel 10, an LCD module 20 placed in
the rear side of the LCD panel 10, a middle mold 70 to
maintain a gap between the LCD panel 10 and the LCD
module 20, and a top chassis 60 and a bottom chassis
50 placed on top and bottom of the LCD panel 10 and
the LCD module 20, respectively.
[0044] The top chassis 60 may have a bezel part 61
surrounding a peripheral side of the LCD panel 10, and
a lateral part 63 bent at one end of the bezel part 61. The
bezel part 61 refers to a width from an outline of the LCD
panel 10 to an active area in which images are displayed.
The LCD panel 10 includes a thin film transistor substrate
11 on which a thin film transistor is formed, a color filter
substrate 13 facing the thin film transistor substrate 11,
and a liquid crystal layer (not shown) between the thin
film transistor substrate 11 and the color filter sub strate
13.
[0045] The thin film transistor substrate 11 has a driver
part 15 placed on one side of the substrate, to apply a
drive signal.
[0046] The driver part 15 includes a flexible printed cir-
cuit board (FPC) 16, a driver chip 17 mounted on the
FPC 16, and a circuit board 18 connected to the other
side of the FPC 16.
[0047] The driver part 15 may adopt a chip-on-film
(COF) structure, although other structures as would be
understood by one skilled in the art, such as tape-carrier-
package (TCP), chip-on-glass (COG), or the like may be
utilized. The driver part 15 may be integrated with the
thin film transistor substrate 11.
[0048] Although the LCD panel 10 displays images by
regulating arrangement of liquid crystal layers, the LCD
panel is substantially a non-light emitting device and must
receive light from the LCD module 20 placed behind the
LCD panel 10.
[0049] The LCD module 20 may include a plurality of
optical sheets 21 provided below the LCD panel 10, a

light guide part 25 placed under the optical sheets 21, a
light source unit 30 to provide light to the light guide part
25, and a reflection part 40 provided under the light guide
part 25.
[0050] Each of the optical sheets 21 includes a protec-
tive film 22, a prism film 23 and a diffusion film 24.
[0051] The diffusion film 24 has a coating layer in a
ball shape formed on a base plate to diffuse light from
the light guide part 25 and provide the diffused light to
the LCD panel 10.
[0052] To collect the diffused light from the diffusion
film 24 in a direction substantially perpendicular to a flat
plane of the LCD panel 10, triangular prisms are aligned
in a constant arrangement on top of the prism film 23.
[0053] In general, two prism film sheets 23 are used
and micro-prisms are formed at an angle on the prism
films 23.
[0054] The light passed through the prism films 23 sub-
stantially progresses in a vertical direction and provides
substantially uniform luminance.
[0055] The protective film 22 is located above the prism
film 23 to protect the the prism film 23 from scratches,
dust, etc.
[0056] The light guide part 25 is prepared using an
acryl resin such as polymethylmethacrylate (PMMA) or
polymethylstyrene (as a copolymer of methylmethacr-
ylate and styrene), and substantially uniformly supplies
light from the light source unit 30 to the diffusion film 24.
The light guide part 25 has a light incidence plane 26
prepared at a lateral end to allow light emitted from the
light source unit 30 to be incident therethrough, a light
exit plane 27 facing the diffusion film 24, and a reflection
plane (not shown) present at the opposite side of the light
exit plane 27.
[0057] The reflection part 40 is positioned below the
light guide part 25, and reflects again the downward-ori-
ented light, and emits the same to the light guide part 25.
[0058] The reflection part 40 may be prepared using a
plastic material such as polyethylene terephthalate
(PET) or polycarbonate (PC); other materials as under-
stood by those in the art as having a structure that per-
forms the reflecting function may be substituted therefor.
[0059] The light source unit 30 includes a plurality of
LEDs 31 to emit light and a PCB 33 having the plural
LEDs 31 mounted thereon, on which a conductive pattern
is formed to apply electrical signal to the LEDs 31.
[0060] The plural LEDs 31 may include multiple LEDs
31 to emit white light, or have a combination of LEDs 31
to emit red, green and blue light, respectively.
[0061] The LEDs 31 may be oriented substantially per-
pendicular to the surface of the PCB 33 to emit light to
the light incidence plane 26 of the light guide part 25.
[0062] Therefore, a light emitting plane 36 of each of
the LEDs 31 may be located perpendicular to a top side
34 of the PCB 33, in turn facing the light incidence plane
26 of the light guide part 25.
[0063] The PCB 33 may be a metal PCB fabricated
using an Si steel sheet, a zinc plated steel sheet and/or
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an aluminum disk material, which have high thermal con-
ductivity, or an FPCB.
[0064] The PCB 33 has a horizontal length (L), which
corresponds to a distance between the PCB and the light
guide part 25 facing thereto, and a longitudinal length
(W), which extends in a light irradiation direction of the
LED 31 by a certain distance. As a result, the PCB 33
may be formed in a substantially rectangular shape hav-
ing a thickness.
[0065] The PCB 33 may send drive signals to the LEDs
31 and transfer heat from the LEDs 31.
[0066] For this purpose, a rear side 35 of the PCB 33
opposite a top side 34 of the same, on which the LEDs
31 are mounted, may be in close contact with a bottom
side 51 of the bottom chassis 50.
[0067] The bottom chassis 50 may have a bottom side
51, on which the LCD module 20 is placed, and a lateral
side 52 extending upward along circumference of the bot-
tom side 51.
[0068] The bottom chassis 50 may be fabricated using
a thermally conductive metal material to transfer heat
from the light source unit 30 to the outside.
[0069] The rear side 35 of the PCB 33 closely contacts
the bottom side 51, such that heat dissipation occurs over
a contact area.
[0070] Although not illustrated, the bottom chassis 50
may have at least one additional circuit board placed on
the rear side, to drive the LCD device. In other words,
when the LCD device is employed in a broadcast signal
receiver (e.g., a television), a main circuit board equipped
with a power supply circuit board, various signal process-
ing connectors and/or signal processing ICs may be af-
fixed (e.g., screw-clamped) to the LCD device. The driver
part 15 of the LCD panel may be fixed to any peripheral
device behind the bottom chassis 50.
[0071] The PCB 33 may have a connector 37 to supply
power to the LEDs 31.
[0072] The connector 37 is used for electrical connec-
tion between the LEDs 31 and a driver PCB (not shown)
mounted on the rear side of the bottom chassis 50 to
apply a drive power to the LEDs 31. In the exemplary
embodiment, the connector may be protruded from the
rear side 35 of the PCB 33 and pass through a connector
hole 57 present in the bottom side 51 of the bottom chas-
sis 50.
[0073] The connector 37 passing through the connec-
tor hole 57 may be combined with another connector
mounted on one end of an electrical wiring connected to
a driving board. Although not illustrated in exemplary em-
bodiments, the connector 37 may be provided in an in-
tegrated form with a coupling part 80 as described below.
[0074] The LEDs 31 may be placed at a site adjacent
to one peripheral side of the PCB 33. That is, the LEDs
31 may be placed in on a top side 34 of the PCB 33 so
as to be aligned at a site adjacent to a lateral side 52 of
the bottom chassis 52 when the light source unit 30 is
provided on the bottom chassis 50.
[0075] In this case, a part of the longitudinal length W

extending in a width direction of the PCB 33 may overlap
on a bottom end of the reflection part 40.
[0076] According to the foregoing configuration, a bez-
el part 61 of the top chassis 60 covering around the pe-
ripheral side of the LCD panel 10 may have a substan-
tially decreased width, so that immersive viewing of a
screen and screen magnification effects may be attained.
[0077] In the exemplary embodiment, four light source
units 30 are provided near four lateral sides of the light
guide part 25, respectively. However, two light source
units may be mounted on two opposite sides of the light
guide part 25 or only one light source unit may be pro-
vided near one lateral side of the light guide part 25.
[0078] Such light source unit(s) 30 may be fixed to the
bottom chassis 50 via the coupling part 80.
[0079] FIG. 3 is an exploded perspective view illustrat-
ing a combined structure of a light source unit in an LCD
device according to an exemplary embodiment; and FIG.
4 is a cross-sectional view illustrating a mechanism for
connecting a light source unit to a bottom chassis ac-
cording to an exemplary embodiment.
[0080] Referring to FIGS. 3 and 4, the light source unit
30 may include the coupling part 80 to maintain substan-
tially close coupling of the PCB 33 to the bottom side 51
of the bottom chassis 50.
[0081] The coupling part 80 may be mounted on the
rear side of the PCB 33 by surface mount technology, or
other equivalent technology as would be understood by
those skilled in the art. In this regard, when the PCB 33
is fixed to the bottom chassis 50 using a clamp screw,
etc., damage may not be caused by interference (or con-
tact) between a head part of the screw and surrounding
structures.
[0082] The coupling part 80 is generally fabricated us-
ing a thin metal plate with a small overall thickness, and
has a support part 81 fixed to the rear side of the PCB
33 and two fixing parts (that is, retainers) 82 and 83,
which are bent in a vertical direction from one end of the
support part 81 followed by being bent in a horizontal
direction therefrom, thus forming a fitting slot 84 into
which the bottom side 51 of the bottom chassis 50 is
inserted.
[0083] More particularly, the retainers 82 and 83 in-
clude a vertical part 82 expending in a vertical direction
from the rear side 35 of the PCB 33 and a horizontal part
83 expending in a horizontal direction from one end of
the vertical part 82.
[0084] The fitting slot 84 is formed by a space between
the rear side 35 of the PCB 33 and the horizontal part 83
and may have a size corresponding to a thickness of the
bottom side 51 of the bottom chassis 50.
[0085] That is, a space S between the horizontal part
83 and the PCB 33 is substantially equal to a thickness
T of the bottom side 51 of the bottom chassis 50, as
shown in FIG. 2.
[0086] Furthermore, the bottom chassis 50 may have
a perforated open hole 53 on the bottom side 51 thereof,
on which the PCB is mounted, at a site corresponding to
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the coupling part 80. The coupling part 80 extending from
the rear side of the PCB 33 passes through the open hole
53 and couples (e.g., slidably) the PCB 33 to the bottom
chassis 50.
[0087] A position fixing protrusion 54 may be provided
on an inner face 51a of the bottom side 51 adjacent to
the open hole 53, to restrict movement of the PCB 33
coupled by the coupling part 80, while guiding the PCB
33 to the correct position.
[0088] A process for coupling the PCB 33 to the bottom
chassis 50 according to an exemplary embodiment is
provided below.
[0089] As shown in FIG. 3, the coupling part 80 placed
on the rear side 35 of the PCB 33 having LEDs 31 mount-
ed thereon is inserted into the corresponding open hole
53 of the bottom chassis 50.
[0090] The fitting slot 84 of the coupling part 80 passes
through the open hole 53 and faces the bottom side 51
(an imaginary line portion) as shown in FIG. 4. Thereafter,
the PCB 33 slides horizontally until one side 33a of the
PCB 33 is in contact with a lateral side 52 of the bottom
chassis 50.
[0091] The bottom side 51 is inserted into the fitting
slot 84 and the other side 33b of the PCB 33 is supported
on the position fixing protrusion 54, in turn securing the
light source unit 30 and the bottom chassis 50 to each
other.
[0092] To secure the light source unit 30 to the bottom
chassis 50, the coupling part 80 according to the forego-
ing exemplary embodiment extends from the PCB 33,
passes through the open hole 53 of the bottom side 51,
and contacts an outer face of the bottom side 51. As a
result, the rear side 35 of the PCB 33 may be closely
secured to the inner face 51a of the bottom side 51 of
the bottom chassis 50.
[0093] According to the foregoing exemplary embodi-
ments, heat generated from the PCB 33 is dissipated
outward through the bottom chassis 50 or the coupling
part 80, which may be related to heat discharge perform-
ance of the PCB 33.
[0094] The coupling part 80 is not limited in terms of
structure or morphology thereof, so long as the coupling
part 80 extends from the PCB 33, passes through the
open hole 53 and contacts an outer face of the bottom
side 51, thus securing the PCB 33 to the bottom chassis
50. Other structures as understood by those skilled in
the art may be substituted therefor.
[0095] Hereinafter, the coupling part according to dif-
ferent exemplary embodiments will be described in detail.
The same reference numbers referring to same elements
as described in the foregoing exemplary embodiments
and a detailed description thereof will be omitted. FIG. 5
illustrates a coupling part according to another exemplary
embodiment. A coupling part 90 may include an elastic
element 91 which has a free end 92 extending from a
rear side 35 of a PCB 33 and coming into contact with
an outer face 51b of a bottom side 51 by elastic strain.
[0096] Such an elastic element 91 extends in a sub-

stantially curved form from one end of a support part 93
fixed to the rear side 35 of the PCB 33 while having elastic
properties, in turn forming a fitting slot 84 with an open
end.
[0097] The elastic element 91 is not particularly limited
in terms of structure or morphology thereof, so long as
the fitting slot 84, into which the bottom side 51 is inserted,
may be elastic. Since an input port of the fitting slot 84
is elastically opened and grips the bottom side 51, the
PCB 33 may be secured.
[0098] FIG. 6 illustrates a coupling part according to a
further exemplary embodiment. A coupling part 80 is sub-
stantially similar to the exemplary coupling part shown in
FIG. 4, except that a constitutional element having the
same role as the position fixing protrusion 54 shown in
FIG. 4 protrudes from an inner face 51a of a bottom side
51 to restrict horizontal movement of the PCB 33.
[0099] A hook protrusion 86 protruded toward the bot-
tom side 51 is provided on a horizontal part 83 of the
coupling part 80. Also, a hook groove 55 with which the
hook protrusion 86 is engaged and supported during cou-
pling of the PCB 33 may be formed at a site corresponding
to the hook protrusion 86 on the bottom side 51.
[0100] The hook protrusion 86 guides the PCB 33 to
a coupling position and limits horizontal movement there-
of after coupling, so that coupling effects of the PCB 33
may occur.
[0101] FIG. 7 illustrates a coupling part according to a
still further exemplary embodiment. A coupling part 100
may have a hinge structure to allow a PCB 33 to be
mounted vertically.
[0102] The coupling part 100 may include a support
part 101 fixed to a rear side 35 of the PCB 33, an extend-
ing part 102 bent in a vertical direction from one end of
the support part 101, a lever part 103 combined with one
end of the extending part 102, which can rotate around
a rotational axis 104, and an elastic element 105 to elas-
tically support the lever part 103 so that the lever part
can apply a force to the bottom side 51.
[0103] The lever part 103 is elastically supported by
the elastic element 105 and presses an outer face 51b
of the bottom side 51, thus permitting the PCB 33 to con-
tact (e.g., firmly) the bottom side 51 and maintain a con-
nection (e.g., stable) between each other.
[0104] The elastic element 105 may include a torsion
spring wherein one end of the torsion spring is supported
on the extending part 102 while the other end is supported
on the lever part 103, relative to the rotational axis 104.
[0105] When the PCB 33 is coupled to the bottom side
51, the lever part 103 may further include a hook protru-
sion 106 to restrict horizontal movement of the PCB 33
while a hook groove 55 corresponding to the hook pro-
trusion 106 may be provided on the bottom side 51.
[0106] Although exemplary embodiments have been
shown and described, the foregoing exemplary embod-
iments do not particularly restrict the scope of the inven-
tive concept. Those skilled in the art will fully appreciate
that various changes and/or modifications may be made
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without departing from the scope and spirit of the inven-
tive concept defined in the appended claims and their
equivalents.

Claims

1. A liquid crystal display (LCD) module, comprising:

an LCD panel;
a bottom chassis having a lateral side and a bot-
tom side to support the LCD panel, wherein at
least one open hole is formed on the bottom side;
a printed circuit board (PCB);
a plurality of light emitting diodes (LEDs) mount-
ed on the PCB to provide light to the LCD panel;
and
at least one coupling part which is provided on
a bottom of the PCB and is formed to correspond
to the open hole, wherein the coupling part par-
tially passes the open hole and partially contacts
the bottom side of the bottom chassis to secure
the PCB to the bottom chassis.

2. The LCD module according to claim 1, wherein the
coupling part includes a support part fixed to a rear
side of the PCB, and a fixing part extending from the
support part and passing through the open hole to
contact a rear side of the bottom chassis, to secure
the PCB to the bottom chassis.

3. The LCD module according to claim 2, wherein the
fixing part includes a fitting slot slidably inserted into
the open hole, after the fixing part extends from the
support part and passes through the open hole,
thereby supporting the rear side of the PCB while
the PCB faces the bottom side of the bottom chassis.

4. The LCD module according to claim 3, wherein the
fixing part having the fitting slot has a vertical part
protruded from the support part and a horizontal part
bent at one end of the vertical part and the horizontal
part extends parallel, and wherein a distance be-
tween the horizontal part and the PCB is substan-
tially equal to a thickness of the bottom side of the
bottom chassis.

5. The LCD module according to claim 4, wherein the
fixing part includes a hook protrusion that protrudes
from the horizontal part, and the bottom chassis in-
cludes a hook groove that provided near the open
hole on the rear side of the bottom chassis and with
which the hook protrusion is inserted and engaged
by sliding movement of the PCB.

6. The LCD module according to claim 2, wherein the
fixing part extends in a curved manner from the sup-
port part, to couple the PCB to the bottom chassis

through elastic strain.

7. The LCD module according to claim 2, wherein the
fixing part includes a extending part extending from
the support part, a rotational lever part prepared on
the extending part, and an elastic element to elasti-
cally support and press the rear side of the bottom
chassis.

8. The LCD module according to claim 7, wherein the
lever part has a hook protrusion, while a hook groove
corresponding to the hook protrusion is provided
near the open hole at the rear side of the bottom
chassis.

9. The LCD module according to claim 7, wherein the
elastic element includes a torsion spring combined
with the lever part or a rotational axis of the extending
part.

10. The LCD module according to claim 1, further com-
prising a position fixing protrusion protruding from
the bottom side of the bottom chassis and supporting
one side of the PCB, to restrict movement of the PCB
while guiding the PCB to a coupling position.

11. The LCD module according to any one of claims 1
to 10, wherein each of the LEDs has a light emitting
part to irradiate light, which is arranged perpendicu-
lar to a surface of the PCB having the LEDs mounted
thereon, and the light is emitted in a direction parallel
to the PCB.

12. The LCD module according to claim 11, further com-
prising:

a light guide part which has a plane for light in-
cidence facing the light emitting part and a light
exit plane perpendicular to the light incidence
plane, to guide the light irradiated from the light
emitting part, wherein at least a part of the PCB
is disposed below the light guide part.

13. The LCD module according to claim 12, wherein a
reflection part to direct the irradiated light from the
light emitting part toward the PCB panel is provided
at a bottom end of the light guide part, and is disposed
on top of the bottom side and covers a part of the
PCB.

14. The LCD module according to claim 13, wherein the
PCB further includes a connector to supply power to
the LEDs, the connector protrudes toward the rear
side of the PCB, and the bottom chassis has a con-
nector coupling hole corresponding to the connector
on the bottom side thereof.

15. An LCD device having the LCD module according
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to any one of claims 1 to 14.
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