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(54) DISPLAY APPARATUS

(57) A display apparatus including a display panel
configured to display an image, a light source module
including a plurality of light sources, a light guide plate
configured to guide light generated by the light source
module to the display panel, and a coupling member in-
cluding a first surface configured to support the light guide

plate, a second surface configured to support the light
source module, the second surface being disposed op-
posite the first surface, and a support provided between
the first surface and the second surface and configured
to support the light guide plate spaced apart from the
light source module.
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Description

[0001] The present invention relates to a display ap-
paratus, particularly but not exclusively to a display ap-
paratus having an improved coupling structure.
[0002] A display apparatus is an apparatus which dis-
plays an image. An example of a display apparatus in-
cludes a monitor or a television. In the display apparatus,
a self-emitting display panel, such as an organic light-
emitting diode (OLED) display panel, and a light-receiv-
ing display panel, such as a liquid crystal display (LCD)
panel, may be used.
[0003] Exemplary embodiments relate to a display
module and a display apparatus to which a light-receiving
display panel is applied. The display apparatus to which
the light-receiving display panel is applied includes a dis-
play panel which is a liquid crystal panel and which dis-
plays an image, and a backlight which supplies light to
the display panel. The backlight includes a light source
and a plurality of optical sheets which receive light from
the light source and guide the light to the display panel.
[0004] The display panel, the backlight, and the like of
the display apparatus are provided in a space formed
between a bottom chassis and a top chassis located in
front of the bottom chassis and coupled to the bottom
chassis.
[0005] It is an aspect of the present disclosure to pro-
vide a display apparatus in which a light guide plate may
be supported without a middle mold between a bottom
chassis and a top chassis.
[0006] It is another aspect of the present disclosure to
provide a display apparatus in which a light guide plate
and a light source module may be supported while main-
taining a distance between the light guide plate and the
light source module.
[0007] According to an aspect of an exemplary embod-
iment, a display apparatus includes a display panel con-
figured to display an image, a light source module includ-
ing a plurality of light sources, a light guide plate config-
ured to guide light generated by the light source module
to the display panel, and a coupling member including a
first surface configured to support the light guide plate,
a second surface configured to support the light source
module, the second surface being disposed opposite the
first surface, and a support provided between the first
surface and the second surface and configured to sup-
port the light guide plate spaced apart from the light
source module.
[0008] A side surface of the light guide plate may be
located at a first side of the support, and the light source
module may be located at a second side of the support.
[0009] The coupling member may further include a cut
portion located between the first surface and the second
surface, and the support may be disposed in the cut por-
tion.
[0010] The plurality of light sources may be located
proximate to the cut portion and may be configured to
emit light toward a side surface of the light guide plate

through the cut portion.
[0011] The first surface may include a storage portion
configured to support a side surface of the light guide
plate, wherein the storage portion may include at least
two walls configured to support at least a portion of the
side surface of the light guide plate.
[0012] The second surface may include a coupling pro-
trusion configured to pass through the light source mod-
ule and couple to the light source module.
[0013] The display apparatus may further include a
chassis disposed behind the light guide plate, and the
coupling protrusion may be configured to pass through
the chassis and couple to the chassis.
[0014] The light source module may include a first hole
configured to accommodate the coupling protrusion, the
chassis may include a second hole configured to accom-
modate the coupling protrusion, and the coupling protru-
sion may be configured to be inserted into the second
hole after being inserted into the first hole.
[0015] The display apparatus may further include a
chassis located behind the light guide plate, and the sec-
ond surface may include a first coupling hook configured
to pass through a first side of the chassis and couple to
the chassis.
[0016] The second surface may include a second cou-
pling hook configured to pass through a second side of
the chassis and couple to the chassis.
[0017] The chassis may include a first hole configured
to accommodate the first coupling hook, and a second
hole configured to accommodate the second coupling
hook.
[0018] The second surface may include a hook portion
configured to couple to the light source module.
[0019] The coupling member may be located on a side
surface of the light guide plate.
[0020] The coupling member may include a first cou-
pling member and a second coupling member, the first
coupling member being located on a first side surface of
the light guide plate and the second coupling member
being located on a second side surface of the light guide
plate, the first side surface being disposed opposite the
second side surface.
[0021] The display apparatus may further include a
chassis located behind the light guide plate, and a sup-
port member located on a front surface of the chassis
and configured to support a side surface of the display
panel.
[0022] According to another aspect of an exemplary
embodiment, a display apparatus includes a display pan-
el configured to display an image, a top chassis located
in front of the display panel, a light source module includ-
ing a plurality of light sources, a light guide plate config-
ured to guide light generated by the light source module
to the display panel, a bottom chassis located behind the
light guide plate and coupled to the top chassis, and a
coupling member located between the top chassis and
the bottom chassis, wherein the coupling member in-
cludes a first side configured to support the light guide
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plate, and a second side disposed opposite the first side,
the second side being configured to support the light
source module.
[0023] The first side and the second side of the cou-
pling member may be spaced a distance apart from each
other, and the light guide plate may be configured to be
separated from the light source module by a gap having
a length corresponding to the distance.
[0024] The coupling member may further include a
storage portion extending from the first side of the cou-
pling member, the storage portion being configured to
support a side surface of the light guide plate, and a cou-
pling protrusion extending from the second side of the
coupling member, the coupling protrusion being config-
ured to couple to the light source module such that the
plurality of light sources face the side surface of the light
guide plate.
[0025] The display apparatus may further include a
support member provided at a corner of the display panel
between the top chassis and the bottom chassis, the sup-
port member being configured to support a side surface
of the display panel.
[0026] According to another aspect of an exemplary
embodiment, a display apparatus includes a display pan-
el configured to display an image, a light source module
including a plurality of light sources, a light guide plate
configured to guide light generated by the light source
module to the display panel, the light guide plate having
a tetragonal shape, a chassis configured to support a
rear of the light guide plate, and a coupling member con-
figured to support an edge of the light guide plate, wherein
the coupling member includes an inner surface config-
ured to support a side of the light guide plate, and an
outer surface configured to support the light source mod-
ule, the outer surface being coupled to the chassis, and
wherein light emitted by the plurality of light sources to-
ward the side of the light guide plate is guided through a
cut portion provided between the inner surface and the
outer surface..
[0027] These and/or other aspects of the disclosure
will become apparent and more readily appreciated from
the following description of the exemplary embodiments,
taken in conjunction with the accompanying drawings of
which:

FIG. 1 is a perspective view of a display apparatus
in accordance with an exemplary embodiment;
FIG. 2 is an exploded perspective view of a display
apparatus in accordance with an exemplary embod-
iment of the present disclosure;
FIG. 3 is a side cross-sectional view of a lower side
of a display apparatus in accordance with an exem-
plary embodiment;
FIG. 4 is a perspective view of a rear surface of a
coupling member of a display apparatus in accord-
ance with an exemplary embodiment;
FIG. 5 is a diagram illustrating a state in which a light
guide plate is coupled to a coupling member of a

display apparatus in accordance with an exemplary
embodiment;
FIG. 6 is a diagram illustrating a state in which a light
source module is coupled to a coupling member of
a display apparatus in accordance with an exemplary
embodiment;
FIG. 7 is a cross-sectional view illustrating a state in
which a light guide plate and a light source module
are coupled to a coupling member of a display ap-
paratus in accordance with an exemplary embodi-
ment;
FIG. 8 is a diagram illustrating a state in which a
bottom chassis is coupled to a coupling member of
a display apparatus in accordance with an exemplary
embodiment;
FIG. 9 is a side cross-sectional view of an upper side
of a display apparatus in accordance with an exem-
plary embodiment;
FIG. 10 is a front view of a support member of a
display apparatus in accordance with an exemplary
embodiment;
FIG. 11 is a front view of a display apparatus in ac-
cordance with an exemplary embodiment from which
a top chassis is removed;
FIG. 12 is a perspective view of a rear surface of a
coupling member of a display apparatus in accord-
ance with another exemplary embodiment;
FIG. 13 is a cross-sectional view of a lower side of
a display apparatus in accordance with another ex-
emplary embodiment;
FIG. 14 is a perspective view of a rear surface of a
coupling member of a display apparatus in accord-
ance with another exemplary embodiment;
FIG. 15 is a perspective view of a rear surface of a
coupling member of a display apparatus in accord-
ance with another exemplary embodiment;
FIG. 16 is a diagram illustrating a state in which a
light guide plate is coupled to a coupling member of
a display apparatus in accordance with another ex-
emplary embodiment;
FIG. 17 is a diagram illustrating a state in which a
light source module is coupled to a coupling member
of a display apparatus in accordance with another
exemplary embodiment;
FIG. 18 is a diagram illustrating a state in which a
bottom chassis is coupled to a coupling member of
a display apparatus in accordance with another ex-
emplary embodiment; and
FIG. 19 is a side cross-sectional view of a lower side
of a display apparatus in accordance with another
exemplary embodiment.

[0028] Exemplary embodiments set forth herein and
structures illustrated in the appended drawings are mere-
ly examples. Various modified examples which may re-
place the exemplary embodiments and the drawings of
the present disclosure would have been made at the filing
date of the present application.
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[0029] The same reference numbers or signs assigned
in the drawings of the present disclosure represent com-
ponents or elements having substantially the same func-
tions.
[0030] The terminology used herein is for the purpose
of describing particular exemplary embodiments only
and is not intended to be limiting or defining of the present
disclosure. As used herein, the singular forms "a," "an,"
and "the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise. It should
be further understood that the terms "comprise" and/or
"comprising," when used in this specification, specify the
presence of stated features, integers, steps, operations,
elements, components, and/or a combination thereof but
do not preclude the presence or addition of one or more
other features, integers, steps, operations, elements,
components, and/or a combination thereof.
[0031] It should be understood that, although the terms
"first," "second," etc., may be used herein to describe
various components, the components are not limited by
these terms. These terms are only used to distinguish
one component from another component. For example,
a first component discussed below could be termed a
second component without departing from the scope of
the present disclosure. Similarly, a second component
discussed below could be termed a first component. The
term "and/or" includes any and all combinations of one
or more of the associated listed items.
[0032] Hereinafter, exemplary embodiments will be
described in detail with reference to the accompanying
drawings.
[0033] The present disclosure will be described with
respect to a display apparatus 1, which is a flat display
apparatus, as an example but is applicable to a curved
display apparatus or a bendable or flexible display ap-
paratus which may be switched between a curved state
and a flat-panel state.
[0034] Furthermore, the present disclosure is applica-
ble to the display apparatus 1 regardless of a screen size
thereof. As an example, the present disclosure is appli-
cable to either a product (such as a smart television or a
monitor) which may be installed on a table or a wall or
ceiling of a place, or a portable product (such as a tablet
computer, a notebook computer, a smart phone, or an
e-book).
[0035] As used herein, the terms "front" and "front sur-
face" are based on a front surface of the display panel
10 on which an image is displayed with respect to the
display apparatus 1 of FIG. 1. The terms "upper side"
and "lower side" may be understood as meaning an upper
side and a lower side of the display apparatus 1 of FIG.
1 and the terms "horizontal direction" and "lateral direc-
tion" may be understood as meaning a horizontal direc-
tion of the display apparatus 1 with respect to the front
surface of the display panel 10.
[0036] FIG. 1 is a perspective view of a display appa-
ratus in accordance with an exemplary embodiment. FIG.
2 is an exploded perspective view of a display apparatus

in accordance with an exemplary embodiment.
[0037] As illustrated in FIGS. 1 and 2, the display ap-
paratus 1 may include the display panel 10 configured
to display an image, a light guide plate 20 located behind
the display panel 10 and configured to diffuse light from
a light source and transmit the light to the display panel
10 in front of the light guide plate 20, and an optical sheet
30 provided between the display panel 10 and the light
guide plate 20 to improve optical features of the light dif-
fusing through the light guide plate 20.
[0038] The display apparatus 1 may include a light
source module 50 having a plurality of light sources 51,
which are illustrated in FIG. 3, generating light. The light
source module 50 may be provided on at least one side
surface among four side surfaces of the light guide plate
20 to emit light toward a side surface of the light guide
plate 20 such that the light may be emitted toward the
display apparatus 1.
[0039] The display apparatus 1 may further include a
diffusion plate 40 provided between the light guide plate
20 and the display panel 10 to diffuse light from the light
guide plate 20, and a reflecting plate 60 provided behind
the light guide plate 20 to reflect the light from the light
guide plate 20 to the front.
[0040] In accordance with an exemplary embodiment,
the light source module 50 is provided on a lower surface
of the light guide plate 20 and emits light upward, but
exemplary embodiments are not limited thereto. Alterna-
tively, a pair of light source modules 50 may be provided
on an upper side of the light guide plate 20, provided on
the upper side and a lower side of the light guide plate
20, provided on a left or right side surface of the light
guide plate 20, or provided on the left and right side sur-
faces of the light guide plate 20.
[0041] The above-described components may be ar-
ranged in a space between a top chassis 70 on the front
surface of the display panel 10 of the display apparatus
1 and a bottom chassis 80 behind the light guide plate 20.
[0042] The display apparatus 1 may further include a
cover member 90 which extends from a rear part of the
bottom chassis 80 to be coupled to the top chassis 70
and forms the exterior of the rear side of the display ap-
paratus 1.
[0043] The display panel 10 may be a liquid crystal
panel formed by filling liquid crystals between two sub-
strates including electrodes and formed of glass. A print-
ed circuit board (PCB) 12 which provides information to
the display panel 10 may be located at a lower side of
the display panel 10. Furthermore, a chip-on-film (CoF)
11 electrically connecting the PCB 12 and the display
panel 10 may be located at the lower side of the display
panel 10.
[0044] The CoF 11 extends from a lower side part of
the display panel 10 and is coupled to the PCB 12. The
CoF 11 may be bent at the lower side of the display panel
10 and extend to a rear side of the bottom chassis 80.
Thus, the PCB 12 may be located behind the bottom
chassis 80.
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[0045] The optical sheet 30 may include a diffusion
sheet 32 which re-diffuses light transmitted via the light
guide plate 20, a prism sheet 34 which concentrates the
diffused light in a direction perpendicular to the display
panel 10, a protective sheet (not shown) protecting the
prism sheet 34, and the like.
[0046] The plurality of light sources 51 of the light
source module 50 may include light-emitting diodes
(LEDs) which are point light sources formed in thin films
applicable to a thin screen mounted on a bar type PCB.
The light source module 50 may include a heat dissipa-
tion plate 52 which radiates heat generated by the plu-
rality of light sources 51.
[0047] In a related art, the above-described compo-
nents are supported by a top chassis, a bottom chassis,
and a middle mold provided between the top chassis and
the bottom chassis. In detail, the display panel and the
optical sheet may be supported by a front surface of the
middle mold, the light guide plate may be supported by
a rear surface of the middle mold, and the top chassis
and the bottom chassis may be pressurized toward the
middle mold from the front and back of the middle mold.
Thus, the components supported by the middle mold may
be supported by the front and rear surfaces of the middle
mold.
[0048] However, the middle mold in accordance with
related art is formed to surround four edges of a display
apparatus and support the components as described
above in forward and backward directions. Thus, the mid-
dle mold has a predetermined thickness, and thus man-
ufacturing costs and a thickness of the display apparatus
increase.
[0049] Furthermore, the light guide plate and the light
source module may be supported in a state in which a
distance between a side surface of the light guide plate
and the light source module is maintained constant. How-
ever, the middle mold supports both the light guide plate
and the light source module inside edges thereof. Thus,
a distance between the light guide plate and the light
source module may not be constantly maintained when
an external pressure is applied to the display apparatus.
[0050] That is, both the light source module and the
light guide plate are provided inside four edges of the
middle mold while an additional member supporting the
light source module and the light guide plate is not pro-
vided. Thus, the distance between the side surface of
the light guide plate and the light source module may not
be maintained constant.
[0051] In accordance with an exemplary embodiment,
the display apparatus 1 does not include a middle mold,
and thus manufacturing costs and a thickness of the dis-
play apparatus 1 may decrease. A coupling member 100
located at a side of the display apparatus 1 may be used
to support the light guide plate 20 instead of the middle
mold and may support a side surface of the light guide
plate 20 and the light source module 50 such that a dis-
tance therebetween is maintained constant to improve
reliability of the display apparatus 1.

[0052] The coupling member 100 of the display appa-
ratus 1 in accordance with an exemplary embodiment
will be described in detail below.
[0053] FIG. 3 is a side cross-sectional view of a lower
side of a display apparatus in accordance with an exem-
plary embodiment. FIG. 4 is a perspective view of a rear
surface of a coupling member of a display apparatus in
accordance with an exemplary embodiment. FIG. 5 is a
diagram illustrating a state in which a light guide plate is
coupled to a coupling member of a display apparatus in
accordance with an exemplary embodiment. FIG. 6 is a
diagram illustrating a state in which a light source module
is coupled to a coupling member of a display apparatus
in accordance with an exemplary embodiment. FIG. 7 is
a cross-sectional view illustrating a state in which a light
guide plate and a light source module are coupled to a
coupling member of a display apparatus in accordance
with an exemplary embodiment. FIG. 8 is a diagram il-
lustrating a state in which a bottom chassis is coupled to
a coupling member of a display apparatus in accordance
with an exemplary embodiment.
[0054] The coupling member 100 may support the light
guide plate 20 and the light source module 50 instead of
the middle mold, as described above. Furthermore, the
coupling member 100 may support the bottom chassis
80.
[0055] In detail, the coupling member 100 may be lo-
cated on a side surface of the display panel 10. In ac-
cordance with an exemplary embodiment, the coupling
member 100 may be located on a lower surface of the
display panel 10 to support the lower surface of the dis-
play panel 10 as illustrated in FIG. 3.
[0056] However, an exemplary embodiment is not lim-
ited thereto, and the coupling member 100 may be ar-
ranged on an upper side of the display panel 10 or a left
or right side of the display panel 10. Alternatively, a pair
of coupling members 100 may be arranged at upper and
lower parts of the display panel 10 or at left and right
parts of the display panel 10.
[0057] The coupling member 100 may include a first
surface 101 supporting the light guide plate 20, and a
second surface 102 which is opposite the first surface
101 and supports the light source module 50. The first
surface 101 and the second surface 102 may have a
certain thickness and be provided to face each other in
a direction perpendicular to the display apparatus 1.
[0058] The coupling member 100 may include a sup-
port 110 provided between the first surface 101 and the
second surface 102 and configured to support the light
guide plate 20 at a side or an upper side thereof and
support the light source module 50 at an opposite side
or a lower side thereof.
[0059] The support 110 has a certain thickness d in a
vertical direction, and thus may support the light guide
plate 20 and the light source module 50 to be spaced the
thickness d apart from each other.
[0060] That is, one lower surface 20a of the light guide
plate 20 is supported while being in contact with the upper
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side of the support 110, and the light source module 50
is supported while being in contact with the lower side of
the support 110. Thus, the lower surface 20a of the light
guide plate 20 and the light source module 50 may be
supported by the coupling member 100 such that they
are spaced the thickness d of the support 110 apart from
each other.
[0061] The support 110 may be arranged on a cut por-
tion 120 through which the first surface 101 and the sec-
ond surface 102 communicate with each other. The first
surface 101 and the second surface 102 are spaced the
certain thickness apart from each other. The first surface
101 and the second surface 102 may communicate with
each other via an empty space formed by cutting the
thickness between the first surface 101 and the second
surface 102.
[0062] Because the support 110 is arranged on the cut
portion 120, the cut portion 120 may be located between
the light guide plate 20, which is arranged at a side of
the support 110 corresponding to the first surface 101,
and the light source module 50, which is arranged at an
opposite side of the support 110 corresponding to the
second surface 102.
[0063] In other words, the light guide plate 20 and the
light source module 50 may be arranged on the cut por-
tion 120 by the support 110, the lower surface 20a of the
light guide plate 20 may be supported by the support 110,
and the light source module 50 may be arranged to face
the lower surface 20a of the light guide plate 20. Thus,
light emitted from the plurality of light sources 51 of the
light source module 50 may pass through the cut portion
120 and then be incident on the lower surface 20a of the
light guide plate 20.
[0064] Thus, although the light guide plate 20 and the
light source module 50 are respectively supported by the
one side and the opposite side of the coupling member
100, the plurality of light sources 51 of the light source
module 50 may emit light toward the lower surface 20a
of the light guide plate 20 via the cut portion 120.
[0065] Furthermore, because the light guide plate 20
and the light source module 50 are arranged on the cou-
pling member 100 to be respectively supported by the
one side and the opposite side of the coupling member
100, the light guide plate 20 and the light source module
50 may be naturally spaced the thickness d of the support
110 apart from each other. Thus, any additional compo-
nent may not be needed to constantly maintain a distance
between the lower surface 20a of the light guide plate 20
and the light source module 50.
[0066] In related art, both the light guide plate and the
light source module are provided to be supported inside
edges of the middle mold, and thus cannot be supported
such that a distance between a side surface of the light
guide plate and the light source module is maintained
constant. This is because an additional supporting com-
ponent is not provided between the side surface of the
light guide plate and the light source module. When an
additional component is provided to solve this problem,

the number of processes and manufacturing costs in-
crease.
[0067] In contrast, the coupling member 100 in accord-
ance with an exemplary embodiment may be provided
such that the light guide plate 20 and the light source
module 50 are respectively arranged on the first surface
101 and the second surface 102 through the support 110,
and the light guide plate 20 and the light source module
50 are supported to be continuously spaced the thickness
d of the support 110 apart from each other as described
above.
[0068] Accordingly, the light guide plate 20 and the light
source module 50 are in contact with the support 110
even when an external force is applied to the display
apparatus 1, and thus the distance between the light
guide plate 20 and the light source module 50 may be
maintained constant.
[0069] Furthermore, because the distance between
the light guide plate 20 and the light source module 50
may be maintained stable and constant, the light source
module 50 may efficiently emit light toward the side sur-
face of the light guide plate 20. Accordingly, efficiency of
the light source module 50 increases, and the light source
module 50 may thus exhibit performance corresponding
to that of a light source module in accordance with related
art even when the number of light sources 51 is less than
that of light sources in accordance with related art.
[0070] Thus, the light source module 50 may include
the plurality of light sources 51, the number of which is
less than that of light sources of a light source module in
accordance with related art. Thus, the light source mod-
ule 50 may be efficiently driven and the number of light
sources 51 to be mounted may be decreased, thereby
decreasing manufacturing costs of the display apparatus
1.
[0071] The coupling member 100 may include a stor-
age portion 130 extending from the first surface 101 and
configured to store the support 110 and the light guide
plate 20. The storage portion 130 may include a first wall
131 extending from the first surface 101 in a longitudinal
direction of the light guide plate 20 to support a front
surface of the light guide plate 20, and second walls 132
extending from opposite ends of the first wall 131 to sup-
port opposite side surfaces of the light guide plate 20.
[0072] As illustrated in FIG. 5, the first wall 131 and the
second walls 132 may support a front surface and oppo-
site side surfaces of a lower end of the light guide plate
20, and the support 110 may support the lower surface
20a of the light guide plate 20. A rear side surface of the
light guide plate 20 may be supported by the bottom chas-
sis 80 located behind the light guide plate 20 (see FIG. 3).
[0073] That is, the light guide plate 20 may be support-
ed by the storage portion 130 and the support 110 in a
state in which the light guide plate 20 is stored in the
storage portion 130. Thus, the light guide plate 20 may
be fixed inside the display apparatus 1 without the middle
mold in accordance with related art.
[0074] A lower side part of the light guide plate 20 on
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which light from the light source module 50 is incident
may be supported by being stored in the storage portion
130 as described above. In this case, the first wall 131
and the second walls 132 of the storage portion 130 sup-
port the lower side part of the light guide plate 20 while
covering a portion of the lower side part of the light guide
plate 20. Thus, the storage portion 130 may prevent a
light bouncing phenomenon from occurring on the lower
surface 20a of the light guide plate 20 on which the light
from the plurality of light sources 51 is incident.
[0075] That is, the lower surface 20a of the light guide
plate 20 may be located close to the plurality of light
sources 51. Accordingly, when light is emitted from the
plurality of light sources 51, the amount of light incident
on the lower surface 20a of the light guide plate 20 may
be greater than that of light incident on the other parts
thereof. Thus, a light bouncing phenomenon in which the
lower surface 20a of the light guide plate 20 appears to
be brighter than the other parts thereof may occur. How-
ever, in accordance with an exemplary embodiment, the
coupling member 100 covers the lower side part of the
light guide plate 20 close to the lower surface 20a on
which the light bouncing phenomenon may occur, and
thus the occurrence of the light bouncing phenomenon
may be prevented.
[0076] Furthermore, as the storage portion 130 is pro-
vided to cover edges of the lower surface 20a of the light
guide plate 20, the light emitted from the plurality of light
sources 51 may be concentrated on the lower surface
20a of the light guide plate 20 without causing part of the
light to be emitted to the outside, thereby increasing ef-
ficiency of the light source module 50.
[0077] Thus, the coupling member 100 may guide light
generated by the light source module 50 to the lower
surface 20a of the light guide plate 20 to increase the
efficiency of the light source module 50.
[0078] The coupling member 100 may include coupling
protrusions 140 extending from the second surface 102
and coupled to the light source module 50. The coupling
protrusions 140 may be in a protrusion form extending
from the second surface 102 to the lower side of the dis-
play apparatus 1, and be provided to pass through first
through holes 53 formed in the light source module 50.
[0079] As illustrated in FIG. 6, the light source module
50 may include a substrate 50a on which the plurality of
light sources 51 are mounted, and the first through holes
53 through which the coupling protrusions 140 pass may
be provided in the substrate 50a. Thus, the coupling pro-
trusions 140 may pass through the substrate 50a of the
light source module 50 to be coupled to the light source
module 50.
[0080] In detail, each of the coupling protrusions 140
may include a first stopper 141 configured to be caught
by and coupled to the first through hole 53 after the cou-
pling protrusion 140 passes through the first through hole
53 (see FIG. 5). Thus, a side of the first through hole 53
is caught by and coupled to the first stopper 141 such
that the light source module 50 is supported by the cou-

pling protrusions 140.
[0081] The substrate 50a of the light source module
50 may be in contact with a bottom surface of the support
110 in a state in which the first stoppers 141 are coupled
to the first through holes 53. Thus, the light source module
50 may be supported to be in contact with the coupling
member 100 without separation to be stably coupled to
the coupling member 100.
[0082] As illustrated in FIG. 7, the plurality of light
sources 51 may be arranged on the substrate 50a so that
the plurality of light sources 51 may be located on the cut
portion 120 when the substrate 50a of the light source
module 50 is in contact with the support 110. Thus, when
the light source module 50 is coupled to the coupling
member 100, the plurality of light sources 51 may emit
light toward the lower surface 20a of the light guide plate
20 via the cut portion 120.
[0083] Because the substrate 50a of the light source
module 50 is arranged to be spaced the thickness d of
the support 110 apart from the lower surface 20a of the
light guide plate 20, the plurality of light sources 51 may
emit light toward the lower surface 20a of the light guide
plate 20 in a state in which the plurality of light sources
51 are separated by a predetermined distance from the
lower surface 20a of the light guide plate 20.
[0084] As illustrated in FIG. 8, the bottom chassis 80
may include a second through hole 81 through which the
coupling protrusion 140 passes in a lower side thereof.
Thus, the coupling protrusion 140 may pass through the
bottom chassis 80 to be coupled to the bottom chassis 80.
[0085] In detail, the coupling protrusion 140 may in-
clude a second stopper 142 configured to be caught by
and coupled to a side of the second through hole 81 after
the coupling protrusion 140 passes through the second
through hole 81 (see FIG. 5). Thus, the side of the second
through hole 81 is caught by and coupled to the second
stopper 142 such that the bottom chassis 80 is supported
by the coupling protrusion 140.
[0086] In related art, a side of the bottom chassis is
coupled to the middle mold to be supported by the middle
mold and the top chassis. In contrast, the display appa-
ratus 1 in accordance with an exemplary embodiment
does not include the middle mold, and thus the bottom
chassis 80 may be supported by an additional compo-
nent. However, the coupling protrusion 140 of the cou-
pling member 100 is capable of supporting the bottom
chassis 80 as well as the light source module 50. Accord-
ingly, the bottom chassis 80 may be easily supported
without an additional component.
[0087] A third through hole 82 may be provided in a
rear side of the bottom chassis 80, through which a PCB
support 135 extending from the second wall 132 may
pass. The PCB support 135 may support the PCB 12 of
the display panel 10 when the CoF 11 is bent backward
to be located behind the bottom chassis 80 (see FIG. 3).
[0088] Furthermore, the coupling member 100 may in-
clude an extension surface 103 which is bent from the
second surface 102 and extends to the lower side of the
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display apparatus 1 (see FIG. 4). The extension surface
103 may extend to the lower side of the display apparatus
1 to support the bottom chassis 80. Thus, a coupling force
between the coupling member 100 and the bottom chas-
sis 80 may increase.
[0089] Support members 200 configured to support the
display panel 10 will be described in detail below. FIG. 9
is a side cross-sectional view of an upper side of a display
apparatus in accordance with an exemplary embodi-
ment. FIG. 10 is a front view of a support member of a
display apparatus in accordance with an exemplary em-
bodiment. FIG. 11 is a front view of a display apparatus
in accordance with an exemplary embodiment from
which a top chassis is removed.
[0090] In related art, a display panel may be supported
and fixed on a front surface of the middle mold. In con-
trast, as described above, the display apparatus 1 in ac-
cordance with an exemplary embodiment does not in-
clude the middle mold, and thus the light guide plate 20,
the light source module 50, and the bottom chassis 80
may be supported by the coupling member 100, however
a problem may occur when the display panel 10 is sup-
ported.
[0091] To solve this problem, the display panel 10 may
include the support members 200 which are supported
by a front surface 80a of the bottom chassis 80 extending
to the rear surface of the display panel 10 and which are
coupled to the bottom chassis 80 of the display apparatus
1 and arranged at corners of the display panel 10 to sup-
port the corners of the display panel 10 to prevent the
display panel 10 from being separated from the front sur-
face 80a of the bottom chassis 80.
[0092] In detail, as illustrated in FIG. 9, the display pan-
el 10, the optical sheet 30 on the rear surface of the dis-
play panel 10, and the diffusion plate 40 on a rear surface
of the optical sheet 30 may be supported by the front
surface 80a of the bottom chassis 80 extending to the
rear surface of the display panel 10 behind the light guide
plate 20.
[0093] The display panel 10, the optical sheet 30, and
the diffusion plate 40 are stacked together in a structure
from front to back such that a rear surface of the diffusion
plate 40 at the tail of the structure may be supported by
the front surface 80a of the bottom chassis 80. Thus, all
of the diffusion plate 40, the optical sheet 30, and the
display panel 10 may be supported by the front surface
80a of the bottom chassis 80.
[0094] The top chassis 70 may be provided in front of
the display panel 10 to pressurize the display panel 10
toward the front surface 80a of the bottom chassis 80,
thereby assisting the support of the display panel 10, the
optical sheet 30, and the diffusion plate 40 by the front
surface 80a of the bottom chassis 80.
[0095] The top chassis 70 may be coupled to the cover
member 90 while being pressurized toward the front sur-
face 80a of the bottom chassis 80 of the display panel 10.
[0096] The support members 200 may be coupled to
the front surface 80a of the bottom chassis 80 to prevent

the display panel 10 located between the top chassis 70
and the bottom chassis 80 from being separated in a
vertical or horizontal direction.
[0097] The support member 200 may include a cou-
pling part 210 protruding toward the front surface 80a of
the bottom chassis 80. A front-surface through hole 85
may be provided in the front surface 80a of the bottom
chassis 80. The coupling part 210 may pass through the
front-surface through hole 85 such that the support mem-
ber 200 is coupled to the front surface 80a of the bottom
chassis 80.
[0098] The support member 200 may be bent by about
90 degrees to have a curved part corresponding to one
of the corners of the display panel 10, as illustrated in
FIG. 10. The support member 200 may include a first
inner sidewall 220 inside the curved part to support a
side surface of the diffusion plate 40.
[0099] Although not shown, the optical sheet 30 and
the display panel 10 may be stacked on a front surface
of the diffusion plate 40. The support member 200 may
include a second inner sidewall 230 supporting side sur-
faces of the display panel 10, the optical sheet 30, and
the diffusion plate 40.
[0100] Each of the first inner sidewall 220 and the sec-
ond inner sidewall 230 may be arranged to have a step.
The step is for supporting the side surfaces of the display
panel 10 and the optical sheet 30 stacked with the diffu-
sion plate 40 in consideration of a thickness of the diffu-
sion plate 40.
[0101] Because parts of the optical sheet 30 and the
display panel 10 which are wider than the diffusion plate
40 cannot be supported by the front surface 80a of the
bottom chassis 80 when areas of the optical sheet 30
and the display panel 10 are greater than that of the dif-
fusion plate 40 in accordance with an exemplary embod-
iment, the support member 200 may include an auxiliary
support surface 221 between the first inner sidewall 220
and the second inner sidewall 230 to prevent such a sit-
uation.
[0102] That is, each of the first inner sidewall 220 and
the second inner sidewall 230 may be formed to have a
step. The auxiliary support surface 221 may be provided
in a form vertically connecting the first inner sidewall 220
and the second inner sidewall 230 between the first inner
sidewall 220 and the second inner sidewall 230.
[0103] The first inner sidewall 220 may have a height
corresponding to the thickness of the diffusion plate 40.
Thus, the diffusion plate 40 and the first inner sidewall
220 may have the same height, rear surfaces of the op-
tical sheet 30 and the display panel 10 in front of the
diffusion plate 40 may be supported by the front surface
of the diffusion plate 40 and the auxiliary support surface
221, and side surfaces of the optical sheet 30 and the
display panel 10 may be supported by the second inner
sidewall 230.
[0104] However, exemplary embodiments are not lim-
ited thereto, and the support member 200 may have one
inner sidewall having no step to simultaneously support
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the side surfaces of the diffusion plate 40, the optical
sheet 30, and the display panel 10. As illustrated in FIG.
11, the support members 200 may be arranged at the
four corners of the display panel 10 such that the corners
of the display panel 10 may be supported by the support
member 200.
[0105] Thus, the display panel 10, the optical sheet 30,
and the diffusion plate 40 may be stably supported be-
tween the top chassis 70 and the bottom chassis 80 with-
out separation.
[0106] Coupling members 100’ and 100" of the display
apparatus 1 in accordance with exemplary embodiments
will be described below. A structure of the display appa-
ratus 1 is the same as that of the display apparatus 1 in
accordance with the one exemplary embodiment de-
scribed above except the coupling members 100’ and
100" and will not be redundantly described.
[0107] FIG. 12 is a perspective view of a rear surface
of a coupling member of a display apparatus in accord-
ance with another exemplary embodiment. FIG. 13 is a
cross-sectional view of a lower side of a display appara-
tus in accordance with another exemplary embodiment.
FIG. 14 is a perspective view of a rear surface of a cou-
pling member of a display apparatus in accordance with
another exemplary embodiment.
[0108] As illustrated in FIGS. 12 and 13, a storage por-
tion 130’ extending from a first surface 101’ of the cou-
pling member 100’ may include a first wall 131’, a second
wall 132’, and a third wall 133’ which is parallel to the first
wall 131’.
[0109] The first wall 131’ and the third wall 133’ may
be arranged to be parallel and spaced apart from each
other. The second wall 132’ may be in a form connecting
opposite ends of the first wall 131’ and the third wall 133’.
[0110] Thus, a lower side of a light guide plate 20 may
be stored in an inner space formed by the first wall 131’,
the second wall 132’, and the third wall 133’. As four
surfaces of the lower side of the light guide plate 20 are
supported by the storage portion 130’, the light guide
plate 20 may be stably supported by the coupling member
100’.
[0111] A cut portion 120’ may be provided in the inner
space formed by the first wall 131’, the second wall 132’,
and the third wall 133’. A support 110’ located on the cut
portion 120’ may be in a form extending between the first
wall 131’ and the third wall 133’.
[0112] Thus, the light guide plate 20 and a light source
module 50 may be respectively provided on an upper
surface and a lower surface of the support 110’ to be
coupled to the coupling member 100’ in a state in which
the light guide plate 20 and the light source module 50
are spaced a thickness d of the support 110’ apart from
each other.
[0113] A plurality of light sources 51 are provided on
the cut portion 120’ in the support 110’ such that light is
emitted toward the light guide plate 20 via the cut portion
120’.
[0114] As illustrated in FIG. 14, a storage portion

130" extending from a first surface 101" of the coupling
member 100" may include a first wall 131", a second wall
132", and a third wall 133" which is parallel to the first
wall 131".
[0115] The first wall 131" and the third wall 133" are
spaced apart from each other and parallel to each other.
The second wall 132" may be in a form connecting op-
posite ends of the first wall 131" and the third wall 133".
[0116] Thus, the lower side of the light guide plate 20
may be stored in an inner space formed by the first wall
131", the second wall 132", and the third wall 133". As
four surfaces of the lower side of the light guide plate 20
are supported by the storage portion 130", a light guide
plate 20 may be stably supported by the coupling member
100".
[0117] A cut portion 120" may be provided in the inner
space formed by the first wall 131", the second wall 132",
and the third wall 133". A support 110" located on the cut
portion 120" may extend in a flange form from the first
wall 131" to the cut portion 120".
[0118] Thus, the support 110" may have a length cor-
responding to a longitudinal direction of the first wall 131".
An entire length of the support 110" corresponding to the
longitudinal direction of the first wall 131" may extend to
the cut portion 120".
[0119] The light guide plate 20 and a light source mod-
ule 50 may be respectively provided on an upper surface
and a lower surface of the support 110" to be coupled to
the coupling member 100’ in a state in which the light
guide plate 20 and the light source module 50 are spaced
a thickness d of the support 110" apart from each other.
[0120] A plurality of light sources 51 may be provided
on the cut portion 120" in the support 110" such that light
is emitted toward the light guide plate 20 via the cut por-
tion 120".
[0121] A coupling member 300 of a display apparatus
1 in accordance with another exemplary embodiment will
be described below. A structure of the display apparatus
1 is the same as that of the display apparatus 1 in ac-
cordance with the one exemplary embodiment described
above except the coupling member 300 and will not be
redundantly described.
[0122] FIG. 15 is a perspective view of a rear surface
of a coupling member of a display apparatus in accord-
ance with another exemplary embodiment. FIG. 16 is a
diagram illustrating a state in which a light guide plate is
coupled to a coupling member of a display apparatus in
accordance with another exemplary embodiment. FIG.
17 is a diagram illustrating a state in which a light source
module is coupled to a coupling member of a display
apparatus in accordance with another exemplary embod-
iment. FIG. 18 is a diagram illustrating a state in which a
bottom chassis is coupled to a coupling member of a
display apparatus in accordance with another exemplary
embodiment. FIG. 19 is a side cross-sectional view of a
lower side of a display apparatus in accordance with an-
other exemplary embodiment.
[0123] The coupling member 300 may include a first
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surface 301 supporting a light guide plate 20, and a sec-
ond surface 302 which is opposite the first surface 301
and supports a light source module 50. The first surface
301 and the second surface 302 may be provided to face
each other in a vertical direction with respect to the dis-
play apparatus 1 while being spaced a thickness d apart
from each other.
[0124] Unlike in the one exemplary embodiment, be-
cause the light guide plate 20 is in direct contact with the
first surface 301 and the light source module 50 is in
direct contact with the light guide plate 20, the coupling
member 300 may support the light guide plate 20 and
the light source module 50 to be separated by the thick-
ness d between the first surface 301 and the second sur-
face 302, as illustrated in FIG. 15.
[0125] As the first surface 301 and the second surface
302 are spaced the thickness d apart from each other,
the coupling member 300 may include cut portions 320
which are empty spaces formed by cutting the thickness
d between the first surface 301 and the second surface
302 and through which the first surface 301 and the sec-
ond surface 302 communicate with each other,.
[0126] In the coupling member 300, the light guide
plate 20 and the light source module 50 are provided on
the cut portions 320 such that the light source module 50
faces a lower surface 20a of the light guide plate 20 to
make light emitted from a plurality of light sources 51 of
the light source module 50 pass through the cut portions
320 and be incident on the lower surface 20a of the light
guide plate 20.
[0127] Thus, although the light guide plate 20 and the
light source module 50 are respectively supported by one
side of the coupling member 300 and a side opposite to
the one side, the plurality of light sources 51 of the light
source module 50 may emit light toward the lower surface
20a of the light guide plate 20 via the cut portions 320.
[0128] The coupling member 300 may include a stor-
age portion 330 extending from the first surface 301 and
configured to store the light guide plate 20. The storage
portion 330 may include a first wall 331 extending from
the first surface 301 in a longitudinal direction of the light
guide plate 20 and configured to support the front surface
of the light guide plate 20, and a second wall 332 facing
the first wall 131, spaced apart from the first wall 131,
and supporting a rear surface of the light guide plate 20.
[0129] As illustrated in FIG. 16, the first wall 331 and
the second wall 332 may support the front and rear sur-
faces of the light guide plate 20, and the first surface 301
may support the lower surface 20a of the light guide plate
20. That is, the light guide plate 20 may be supported by
the storage portion 330 and the first surface 301 while
being stored in the storage portion 330.
[0130] As illustrated in FIG. 17, the coupling member
300 may include hook portions 341 and 342 configured
to be hook-coupled to the light source module 50.
[0131] The hook portions 341 and 342 may extend
downward from the second surface 302 and be config-
ured to be hook-coupled to front and rear ends of a sub-

strate 50a of the light source module 50 to fix the light
source module 50 to the second surface 302.
[0132] The hook portions 341 and 342 may include the
first hook portion 341 and the second hook portion 342.
Both the first hook portion 341 and the second hook por-
tion 342 may be hook-coupled to the light source module
50, or one of the first and second hook portions 341 and
342 may be hook-coupled to the light source module 50
and the other hook portion may support the light source
module 50.
[0133] Thus, the substrate 50a of the light source mod-
ule 50 may be stably coupled to the coupling member
300 while facing the second surface 302.
[0134] The plurality of light sources 51 may be ar-
ranged on the substrate 50a to be located on the cut
portions 320 when the substrate 50a of the light source
module 50 is coupled to the second surface 302. Thus,
when the light source module 50 is coupled to the cou-
pling member 300, the plurality of light sources 51 may
emit light toward the lower surface 20a of the light guide
plate 20 via the cut portions 320.
[0135] Because the substrate 50a of the light source
module 50 is spaced the thickness d of the first surface
301 and the second surface 302 apart from the lower
surface 20a of the light guide plate 20, the plurality of
light sources 51 may emit light toward the lower surface
20a of the light guide plate 20 and be spaced a prede-
termined distance from the lower surface 20a.
[0136] As illustrated in FIG. 18, a bottom chassis 80’
may be hook-coupled to the coupling member 300 at a
lower side thereof. The coupling member 300 may in-
clude a first coupling hook 351 and a second coupling
hook 352 to be hook-coupled to the bottom chassis 80’.
[0137] The bottom chassis 80’ may include a first cou-
pling hole 81a’ and a second coupling hole 81b’ through
which the first coupling hook 351 and the second coupling
hook 352 pass through the bottom chassis 80’ to be hook-
coupled to.
[0138] The first coupling hook 351 may be hook-cou-
pled to a side of the first coupling hole 81a’ after passing
through the first coupling hole 81a’. The second coupling
hook 352 may be hook-coupled to a side of the second
coupling hole 81b’ after passing through the second cou-
pling hole 81b’.
[0139] The coupling member 300 may include a cou-
pling protrusion 350 extending to a lower side of the sec-
ond surface 302. The second coupling hook 352 and the
second hook portion 342 may be located on the coupling
protrusion 350, and may be provided to pass through the
second coupling hole 81b’.
[0140] Alternatively, the second coupling hook 352
may support the bottom chassis 80’ coupled to the first
coupling hook 351 without being hook-coupled to the sec-
ond coupling hole 81b’. That is, only one side of the bot-
tom chassis 80’ may be coupled to the first coupling hook
351 and the other side thereof may be supported by the
coupling protrusion 350 including the second coupling
hook 352.
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[0141] Thus, as illustrated in FIG. 19, although the dis-
play apparatus 1 in accordance with another exemplary
embodiment does not include a middle mold, the light
guide plate 20 may be supported by an upper surface of
the coupling member 300 and the light source module
50 and the bottom chassis 80’ may be supported by a
lower surface of the coupling member 300, thereby effi-
ciently supporting inner components of the display ap-
paratus 1.
[0142] In a display apparatus in accordance with the
present disclosure, a light guide plate and a light source
module may be effectively supported using a coupling
member without a middle mold, thereby simplifying a
structure of the display apparatus. Furthermore, a dis-
tance between the light guide plate and the light source
module may be effectively maintained to improve per-
formance of the display apparatus.
[0143] The present disclosure is not limited to the ex-
emplary embodiments set forth herein, and it should be
apparent to those skilled in the art that various changes
and modifications may be made without departing from
the scope of the present invention as defined by the
claims.

Claims

1. A display apparatus comprising:

a display panel configured to display an image
in a forward direction;
a light source module including a plurality of light
sources;
a light guide plate configured to guide light gen-
erated by the light source module to the display
panel; and
a coupling member comprising:

a first surface configured to support the light
guide plate;
a second surface configured to support the
light source module, the second surface be-
ing opposite the first surface; and
a support provided between the first surface
and the second surface and configured to
support the light guide plate to be spaced
apart from the light source module.

2. The display apparatus according to claim 1, wherein
a side surface of the light guide plate is located at
one side of the support and the light source module
is located at an other side of the support.

3. The display apparatus according to claim 1 or 2,
wherein the coupling member further comprises a
cut portion located between the first surface and the
second surface, and
the support is located in the cut portion.

4. The display apparatus according to claim 3, wherein
the plurality of light sources are located at the cut
portion and emit light toward a side surface of the
light guide plate through the cut portion.

5. The display apparatus according to any one of the
preceding claims, wherein the first surface compris-
es a storage portion for storing a side surface of the
light guide plate,
wherein the storage portion comprises at least two
storage walls configured to support at least a portion
of the side surface of the light guide plate.

6. The display apparatus according to any one of the
preceding claims, wherein the second surface com-
prises a coupling protrusion configured to pass
through the light source module and couple to the
light source module.

7. The display apparatus according to claim 6, further
comprising a bottom chassis disposed behind the
light guide plate, and
wherein the coupling protrusion passes through the
bottom chassis and couples to the bottom chassis.

8. The display apparatus according to claim 7, wherein
the light source module comprises a first through
hole through which the coupling protrusion is config-
ured to pass,
the bottom chassis comprises a second through hole
through which the coupling protrusion is configured
to pass, and
the coupling protrusion is configured to be inserted
into the second through hole after being inserted into
the first through hole.

9. The display apparatus according to any one of the
preceding claims, further comprising a bottom chas-
sis disposed behind the light guide plate, and
wherein the second surface comprises a first cou-
pling hook configured to pass through one side of
the bottom chassis and couple to the bottom chassis.

10. The display apparatus according to claim 9, wherein
the second surface comprises a second coupling
hook configured to pass through an other side of the
bottom chassis and couple to the bottom chassis.

11. The display apparatus according to claim 10, where-
in the bottom chassis comprises:

a first through hole through which the first cou-
pling hook is configured to pass; and
a second through hole through which the second
hook is configured to pass.

12. The display apparatus according to any one of the
preceding claims, wherein the second surface com-
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prises a hook portion configured to couple to the light
source module.

13. The display apparatus according to any one of the
preceding claims, wherein the coupling member is
located on one side surface from among four side
surfaces of the light guide plate.

14. The display apparatus according to any one of the
preceding claims, wherein the coupling member
comprises a pair of coupling members, the pair of
coupling members being located on a pair of side
surfaces from among four side surfaces of the light
guide plate.

15. The display apparatus according to any one of the
preceding claims, further comprising:

a bottom chassis located behind the light guide
plate; and
a support member located on a front surface of
the bottom chassis and configured to support a
side surface of the display panel.
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