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Description

BACKGROUND

(a) Technical Field

[0001] The present invention is related to a backlight
unit and a display device that includes the backlight unit.

(b) Description of the Related Art

[0002] A display device may include a display panel
and a backlight unit. The display panel may display an
image. The backlight unit may provide light to the display
panel.
[0003] The display panel and the backlight unit may be
fastened to each other so as to prevent a light loss. The
display device may further include a case that encloses
and protects the display panel and/or the backlight unit
so as to prevent damage, which may be caused by an
external impact. For example, the backlight unit and a
portion of the display panel may be disposed in a bottom
chassis. Generally, the bottom chassis may be made of
a metal material for dissipating heat generated from the
backlight unit and may include a plurality of structures
for securing the backlight unit. For reinforcing the struc-
ture of the bottom chassis and/or the display device, the
bottom chassis may include a metal reinforcement bar.
The metal material and/or the metal reinforcement bar
may undesirably contribute to the weight of the bottom
chassis and the total weight of the display device.
[0004] The above information disclosed in this Back-
ground section is for enhancement of understanding of
the background of the invention. The Background section
may contain information that does not form the prior art
that is already known in this country to a person of ordi-
nary skill in the art.
[0005] JP2009244668 discloses a direct-type back-
light unit with a rear chassis that includes a bottom main
body and side wall parts fixed to the bottom main body.
An array of light sources is mounted on top of the bottom
main body and a diffusion plate is supported on the side
wall parts to diffuse the light emitted by the light sources.
The bottom main body and side wall parts of the chassis
each have a lightweight truss structure.
[0006] US2013/0010210 discloses a direct-type back-
light unit including cold cathode fluorescent tubes and a
rear chassis including reinforcing portions that are pro-
vided on the rear surface of a bottom plate of the rear
chassis.

SUMMARY

[0007] Embodiments of the present invention relate to
a backlight unit that has a satisfactorily light weight and
has sufficient structural rigidity.
[0008] An embodiment of the present invention relates
to a backlight unit suitable for irradiating light to the back

of a display panel of an image display device according
to appended claim 1. Preferred embodiments are defined
in the appended dependent claims.
[0009] In the following, the term "mold frame" denotes
a molded frame.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is an exploded perspective view of illustrating
display device according to an embodiment of the
present invention.
FIG. 2 is a cross-sectional view illustrating the dis-
play device according to an embodiment of the
present invention.
FIG. 3 is a perspective view illustrating a portion of
a mold frame of the display device according to the
embodiment.
FIG. 4 is a front view illustrating a portion of the mold
frame of the display device according to an embod-
iment of the present invention.
FIG. 5 is a plan view illustrating a truss structure of
the mold frame of the display device according to an
embodiment of the present invention.
FIG. 6 is a plan view illustrating a truss structure of
the mold frame of the display device according to an
embodiment of the present invention.
FIG. 7 is an exploded perspective view illustrating a
display device not according to the present invention.
FIG. 8 is a perspective view illustrating a backlight
unit not according to the present invention.
FIG. 9 is a cross-sectional view illustrating the back-
light unit not according to the present invention.
FIG. 10 is a schematic rear view illustrating the back-
light unit not according to the present invention.
FIG. 11 is a schematic front view illustrating the back-
light unit not according to the present invention.
FIG. 12 is a cross-sectional view illustrating a truss
member of a bottom chassis of the backlight unit not
according to the present invention.
FIG. 13 is a cross-sectional view illustrating a truss
member of a bottom chassis of the backlight unit not
according to the present invention.
FIG. 14A, FIG. 14B, FIG. 14C, and FIG. 14D are
diagrams illustrating cross-sectional structures of
one or more truss members of the bottom chassis
of the backlight light not according to the present
invention.
FIG. 15 is a diagram illustrating a simulation result
showing deformation of a conventional backlight unit
due to an external force.
FIG. 16 is a diagram illustrating a simulation result
showing a deformation of a backlight unit due to an
external force according to an embodiment of the
present invention.
FIG. 17 is a cross-sectional view illustrating a display
device that includes a backlight unit not according
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to the present invention.
FIG. 18 is a cross-sectional view illustrating a display
device that includes a backlight unit not according
to the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0011] The present invention will be described more
fully hereinafter with reference to the accompanying
drawings, in which embodiments of the invention are
shown. As those skilled in the art would realize, the de-
scribed embodiments may be modified in various differ-
ent ways, all without departing from the spirit or scope of
the present invention.
[0012] In the drawings, thicknesses of layers, films,
panels, regions, etc., may be exaggerated for clarity. Like
reference numerals may designate like elements in the
specification. If an element, such as a layer, film, region,
or substrate, is referred to as being "on" another element,
it can be directly on the other element, or at least one
intervening element may also be present. In contrast, if
an element is referred to as being "directly on" another
element, there are no intended intervening elements (ex-
cept one or more environmental elements, such as air)
present.
[0013] Although the terms "first", "second", etc. may
be used herein to describe various signals, elements,
components, regions, layers, and/or sections, these sig-
nals, elements, components, regions, layers, and/or sec-
tions should not be limited by these terms. These terms
may be used to distinguish one signal, element, compo-
nent, region, layer, or section from another signal, region,
layer, or section. Thus, a first signal, element, compo-
nent, region, layer, or section discussed below may be
termed a second signal, element, component, region,
layer, or section without departing from the teachings of
the present invention. The description of an element as
a "first" element may not require or imply the presence
of a second element or other elements. The terms "first",
"second", etc. may also be used herein to differentiate
different categories of elements. For conciseness, the
terms "first", "second", etc. may represent "first-type (or
first-category)", "second-type (or second-category)",
etc., respectively.
[0014] FIG. 1 is an exploded perspective view illustrat-
ing a display device according to an embodiment of the
present invention. FIG. 2 is a cross-sectional view illus-
trating the display device according to an embodiment
of the present invention. FIG. 3 is a perspective view
(e.g., viewed in a direction B indicated in FIG. 1) illustrat-
ing a portion of a mold frame of the display device ac-
cording to an embodiment of the present invention. FIG.
4 is a front view (e.g., viewed in a direction F indicated
in FIG. 1) illustrating a portion of the mold frame of the
display device according to an embodiment of the
present invention. FIG. 5 is a plan view illustrating a truss
structure of the mold frame of the display device accord-
ing to an embodiment of the present invention. FIG. 6 is

a plan view illustrating a truss structure of the mold frame
of the display device according to an embodiment of the
present invention.
[0015] Referring to FIGS. 1 and 2, the display device
includes a display panel 300 and a backlight unit 900.
[0016] The display panel 300 may be or may include
one or more of various flat panel display (FPD) members,
such as one or more of a liquid crystal display (LCD)
panel, an organic light emitting display (OLED) panel,
and an electrowetting display (EWD) panel. The display
panel 300 includes a plurality of signal lines and a plurality
of pixels PX. The pixels PX are connected to the signal
lines and substantially form a matrix. The signal lines
may include a plurality of gate lines (not illustrated) for
transferring gate signals and a plurality of data lines (not
illustrated) for transferring data voltages.
[0017] Each pixel may include a switching element,
which may be connected to a corresponding gate line
and a corresponding data line, and a pixel electrode,
which may be connected to the switching element. The
switching element may include a thin film transistor and
may be turned on or turned off, depending on the gate
signal transferred by the gate line, to timely transfer the
data voltage transferred by the data line to the pixel elec-
trode. Each pixel may display an image of a correspond-
ing luminance depending on the data voltage applied to
the pixel electrode.
[0018] As illustrated in FIG. 1, the display panel 300
may be electrically connected to a driving unit 550
through a tape carrier package (TCP) 510 and/or an
equivalent element. The driving unit 550 may be mounted
on the TCP 510, e.g., in an integrated circuit (IC) chip,
or may be mounted on a printed circuit board (PCB) that
is connected to the TCP 510. In an embodiment, the driv-
ing unit 550 may be mounted on the display panel 300,
e.g., in an IC chip, or may be integrated on the display
panel 300, along with the signal lines, the thin film tran-
sistors, etc.
[0019] The backlight unit 900 overlaps the display pan-
el 300 and is configured to irradiate light to the display
panel 300.
[0020] The backlight unit 900 may include at least one
light source 90, a diffusion plate 60, an optical sheet 70,
etc.
[0021] The light source 90 may include one or more of
a cold cathode fluorescent lamp (CCFL), a flat fluores-
cent lamp (FFL), a light emitting diode (LED), etc. The
light source 90 may be mounted on at least one printed
circuit board (PCB) (not illustrated).
[0022] According to an embodiment of the present in-
vention, as illustrated in FIGS. 1 and 2, the backlight unit
900 may be a direct type backlight unit, and the light
source 90 may directly irradiate light onto the display pan-
el 300. In an embodiment of the present invention, the
backlight unit 900 may be an edge type backlight unit,
the light source 90 may be positioned at an edge of the
backlight unit 900, and the light emitted from the light
source 90 may be irradiated to the display panel 300
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through a light guide plate (not illustrated).
[0023] The diffusion plate 60 is positioned over the light
source 90 to diffuse light incident from the light source
90, thereby improving uniformity of luminance of light.
The diffusion plate 60 may disperse the light incident from
the light source 90 to prevent the light from concentrating
locally.
[0024] The optical sheet 70 may include at least one
optical sheet, such as a prism sheet, configured for im-
proving the uniformity of luminance of light transmitting
the diffusion plate 60 and/or for improving efficiency of
light.
[0025] The backlight unit 900 may include a mold frame
20 and a bottom plate 40 for enclosing, protecting, sup-
porting, and/or securing (or fastening) other elements of
the backlight unit 900.
[0026] The bottom plate 40 may support and/or secure
the light source 90. An upper surface of the bottom plate
40 may include a reflecting surface, and/or a reflecting
sheet 80 may be positioned between the bottom plate 40
and the light source 90. The reflecting sheet 80 and/or
the reflecting surface of the bottom plate 40 may reflect
light emitted from the light source 90 toward the display
panel 300, thereby preventing the light from leaking
and/or maximizing utilization of the light. The bottom plate
40 may be made of a heat-conductive material, such as
aluminum (Al), for effectively dissipating heat generated
by the light source 90.
[0027] The mold frame 20 is fastened to the bottom
plate 40 to secure and/or protect the display panel 300,
the diffusion plate 60, and/or the optical sheet 70. An
upper portion of the mold frame 20 may have a groove
in which the display panel 300, the diffusion plate 60,
and/or the optical sheet 70 may be seated. The mold
frame 20 may include one or more plastic materials, such
as polymer resin.
[0028] The display device may further include a top
chassis 30 for enclosing, protecting, supporting, and/or
securing (or fastening) the display panel 300 and/or the
backlight unit 900. The top chassis 30 includes an open-
ing that may expose a display area of the display panel
300. The top chassis 30 may include a front portion for
covering an edge portion of the upper surface (or front
surface) of the display panel 300 and side portions for
enclosing or covering sides of the display panel 300 and
the backlight unit 900. The edge portion of the display
panel 300 may substantially surround and/or neighbor
the display area of the display panel 300. The sides of
the display panel 300 may be substantially perpendicular
to the upper surface (or front surface) of the display panel
300. The display panel 300 may be seated on the mold
frame 20 and may be secured in the top chassis 30. The
top chassis 30 may include one or more insulating ma-
terials, such as plastic.
[0029] At least a structural unit of the backlight unit
900, e.g., a side portion of the mold frame 20 of the back-
light unit 900, may include a truss structure. The side
portion of the backlight unit 900 may receive, overlap,

and/or neighbor the sides or edge portions of the display
panel 300, which may surround the display area of the
display panel 300.
[0030] The truss structure may include triangular units
formed by interconnected truss members. The truss
members may include one or more bar members and/or
one or more plate members. The truss structure may be
substantially rigid, robust, resilient, and/or stable.
[0031] Referring to FIGS. 2 to 6, the truss structure of
the mold frame 20 may include a plurality of truss mem-
bers. The truss members may include outer truss mem-
bers 21 and 23, which may form an outer frame of the
mold frame 20, and a plurality of reinforcing truss mem-
bers 22 and 24, which may be directly connected to (and
fastened to) the outer truss members 21 and 23. The
outer truss members 21 and 23 may be connected
through the reinforcing truss members 22 and the rein-
forcing truss members 24.
[0032] The outer truss member 21 and the outer truss
member 23 may extend substantially parallel to each oth-
er, may overlap each other, and each may have a plate
shape. As illustrated in FIGS. 2 and 3, a plate surface of
the outer truss member 23 may be disposed at a first
predetermined acute angle with respect to a plate surface
of the outer truss member 21 and may be disposed at a
second predetermined acute angle with respect to at
least one the diffusion plate 60, the optical sheet 70, and
the display panel 300, wherein the sum of the first pre-
determined acute angle and the second predetermined
acute angle may be substantially equal to 90 degrees.
By forming an acute angle between the outer truss mem-
ber 21 and the outer truss member 23, the mold frame
20 may further secure and protect the display panel 300,
the diffusion plate 60, and/or the optical sheet 70.
[0033] Referring to FIG. 5, a first reinforcing truss mem-
ber 22 and a first reinforcing truss member 24 are posi-
tioned between the outer truss member 21 and the outer
truss member 23 and extend in different directions to
form an X-shaped structure. Each reinforcing truss mem-
ber 22 and each reinforcing truss member 24 may be
disposed at an acute angle and an obtuse angle with
respect to the outer truss member 21 and the outer truss
member 23, respectively. A second reinforcing truss
member 22 and the first reinforcing truss member 24 may
meet (and directly connect to) each other at a joint point
JP and may connect to one of the outer truss members
21 and 23 (e.g., the outer truss member 21) at the joint
point JP. The reinforcing truss member 22 and the rein-
forcing truss member 24 each may have a plate shape.
[0034] According to an embodiment of the present in-
vention, reinforcing truss members disposed between
two outer truss members may form V-shaped structures
without forming X-shaped structures; two reinforcing
truss members that extend in different directions may
connect to each other at a joint point JP and may connect
to one of the two outer truss members at the joint point
JP. In an embodiment, reinforcing truss members dis-
posed between two outer truss members may indirectly
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connect to each other through the two outer truss mem-
bers. According to such connection arrangements of the
truss members, the strength of the mold frame 20 may
be improved.
[0035] A reinforcing truss member 22, a reinforcing
truss member 24, and one of the outer truss members
21 and 23 may form a unit space 28 (i.e., an empty space
or cavity) that may have a triangular cross-section. The
unit space 28 may be an inner space of a structural ele-
ment of the truss structure; the structural element may
include one or more triangular inner side surfaces. The
truss structure, which includes unit spaces 28, may sub-
stantially minimize the weight of the mold frame 20 while
providing sufficient strength of the mold frame 20.
[0036] Referring to FIG. 6, the truss structure of the
backlight unit 900, for example, the truss structure of the
mold frame 20, may further include a plurality of vertical
reinforcing members 26, in addition to the truss structure
illustrated in FIG. 5. A vertical reinforcing member 26 may
connect two joint points JP, wherein two or more of a
reinforcing truss member 22, a reinforcing truss member
24, the outer truss member 21, and the outer truss mem-
ber 23 may directly connect to each other at each joint
point JP. A vertical reinforcing member 26 may extend
substantially perpendicular to at least one of the plate
surfaces of the outer truss members 21 and 23.
[0037] A vertical reinforcing member 26, a reinforcing
truss member 22, and a reinforcing truss member 24 may
form a unit space 29 (i.e., an empty space or cavity) that
may have a triangular cross-section. The truss structure,
which includes unit spaces 28 (illustrated in FIG. 5) and
unit spaces 29, may substantially minimize the weight of
the mold frame 20 while providing sufficient strength of
the mold frame 20.
[0038] FIG. 7 is an exploded perspective view illustrat-
ing a display device not according to the present inven-
tion. Some elements and/or features of the display device
illustrated in FIG. 7 may be substantially identical to or
analogous to some elements and features of the display
device described with reference to one or more of FIGS.
1 to 6. FIG. 8 is a perspective view illustrating a backlight
unit not according to the present invention. FIG. 9 is a
cross-sectional view illustrating the backlight unit not ac-
cording to the present invention.
[0039] FIG. 10 is a schematic rear view illustrating the
backlight unit not according to the present invention. FIG.
11 is a schematic front view illustrating the backlight unit
not according to the present invention. FIG. 12 is a cross-
sectional view illustrating a vertical truss member of a
bottom chassis of the backlight unit taken along the plane
X-X indicated in FIG. 9 .
[0040] FIG. 13 is a cross-sectional view illustrating a
reinforcing truss member of a bottom chassis of the back-
light unit taken along the plane XI-XI indicated in FIG. 9.
FIG. 14A, FIG. 14B, FIG. 14C, and FIG. 14D are dia-
grams illustrating cross-sectional structures of one or
more truss members of the bottom chassis of the back-
light light not according to the present invention.

[0041] Referring to FIG 7, the display device may in-
clude a display panel 300 and a backlight unit 901.
[0042] Some elements and features of the display pan-
el 300, the driving unit 550, the TCP 510, the diffusion
plate 60, the optical sheet 70, and the light source 90
illustrated in FIG. 7 may be substantially identical to or
analogous to some elements and features of the display
panel 300, the driving unit 550, the TCP 510, the diffusion
plate 60, the optical sheet 70, and the light source 90
described with reference to one or more of FIGS. 1 to 6.
[0043] The backlight unit 901 overlaps the display pan-
el 300 and is configured to irradiate light to the display
panel 300. The backlight unit 901 may include the at least
one light source 90, a diffusion plate 60, an optical sheet
70, etc.
[0044] According to the comparative example illustrat-
ed in FIG. 7,
the backlight unit 901 may be a direct type backlight unit,
and the light source 90 may directly irradiate light onto
the display panel 300. Alternatively, the backlight unit
901 may be an edge type backlight unit, the light source
90 may be positioned at an edge of the backlight unit
901, and the light emitted from the light source 90 may
be irradiated to the display panel 300 through a light guide
plate (not illustrated).
[0045] The backlight unit 901 may include a mold frame
25 and a bottom chassis 10 for enclosing, protecting,
supporting, and/or securing (or fastening) other elements
of the backlight unit 900.
[0046] The mold frame 25 is fastened to the bottom
plate 10 to secure and/or protect the display panel 300,
the diffusion plate 60, and/or the optical sheet 70. The
upper portion of the mold frame 25 may have a groove
in which the display panel 300, the diffusion plate 60,
and/or the optical sheet 70 may be seated. The mold
frame 25 may include one or more plastic materials, such
as polymer resin. Some elements and/or features of the
mold frame 25 illustrated in FIG. 7 may be substantially
identical to or analogous to some elements and features
of the mold frame 20 described with reference to one or
more of FIGS. 1 to 6.
[0047] The bottom chassis 10 may support and/or se-
cure the light source 90. An inside of the bottom chassis
10 may include a reflecting surface, and/or a reflecting
sheet 80 may be positioned between the bottom plate 10
and the light source 90. The reflecting sheet 80 and/or
the reflecting surface of the bottom chassis 10 may reflect
light emitted from the light source 90 toward the display
panel 300, thereby preventing the light from leaking
and/or maximizing utilization of the light. The bottom
chassis 10 may be made of a heat-conductive material,
such as aluminum (Al), for effectively dissipating heat
generated by the light source 90.
[0048] The bottom chassis 10 may include a floor por-
tion, on which the light source 90 is mounted, and a side
portion, which is connected to the floor portion and forms
a portion of a side of the backlight unit 901.
[0049] At least a structural unit of the backlight unit
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901, e.g., a side portion of the bottom chassis 10 of the
backlight unit 901, may include a truss structure.
[0050] Referring to FIGS. 7 to 9, the truss structure of
the side portion of the bottom chassis 10 may include a
plurality of truss members. The truss members may in-
clude outer truss members 11 and 13, which may form
upper and lower edge frameworks, and a plurality of re-
inforcing truss members 12 and 14, which may be directly
connected to (and fastened to) the outer truss members
11 and 13
[0051] The outer truss member 11 and the outer truss
member 13 may extend substantially parallel to each oth-
er, may overlap each other, and each may have a bar
shape. The outer truss member 13 may form a floor por-
tion (e.g., the outer portion of the floor portion) of the
bottom chassis 10.
[0052] A reinforcing truss member 12 and a reinforcing
truss member 14 are positioned between the outer truss
member 11 and the outer truss member 13 and extend
in different directions to form a V-shaped structure (a
substantially light-weight structure) or an X-shaped struc-
ture (a substantially rigid structure). Each reinforcing
truss member 12 and each reinforcing truss member 14
each may be disposed at an acute angle and an obtuse
angle with respect to the outer truss member 11 and the
outer truss member 13, respectively. A reinforcing truss
member 12 and a reinforcing truss member 14 may meet
(and directly connect to) each other at a joint point JP.
The reinforcing truss member 12 and the reinforcing truss
member 14 each may have a bar shape.
[0053] As illustrated in FIG. 9, a reinforcing truss mem-
ber 12 and a reinforcing truss member 14 may be directly
connected to each other and to the outer truss member
11 or the outer truss member 13 at a joint point JP. Al-
ternatively, reinforcing truss members 12 and reinforcing
truss member 14 may be indirectly connected to each
other through the outer truss member 11 and/or the outer
truss member 13.
[0054] A reinforcing truss member 12, a reinforcing
truss member 14, and one of the outer truss members
11 and 13 may form a structure that includes a triangular
unit space 27 and/or a triangular unit space larger than
(e.g., substantially twice as large as) the triangular unit
space 27. The truss structure, which includes unit spaces
27, may substantially minimize the weight of the bottom
chassis 10 while providing sufficient strength of the bot-
tom chassis 10.
[0055] Referring to FIG. 9, the truss structure of the
backlight unit 900, for example, the truss structure of the
bottom chassis 10, may further include a plurality of ver-
tical reinforcing members 16. A vertical reinforcing mem-
ber 16 may connect two joint points JP, wherein two or
more of a reinforcing truss member 12, a reinforcing truss
member 14, the outer truss member 11, and the outer
truss member 13 may directly connect to each other at
each joint point JP. A vertical reinforcing member 16 may
extend substantially perpendicular to each of the outer
truss members 11 and 13.

[0056] A vertical reinforcing member 16, one of two
reinforcing truss members 12 and 14, and one of the two
outer truss members 11 and 13 may form a triangular
unit space 27. The truss structure of the bottom chassis
10 may have a plurality of triangular unit spaces 27.
[0057] Referring to FIGS. 10 and 11, the floor portion
of the bottom chassis 10 may include a plurality of rein-
forcing bars 17. Each reinforcing bar 17 may extend be-
tween (and may directly connect to) two portions of the
outer truss member 13 that are separated from each oth-
er and may be substantially perpendicular to each of the
two portions of the outer truss member 13. The shape
and number of reinforcing bars 17 may vary.
[0058] The reinforcing bars 17 may be fastened to the
outer truss member 13.
[0059] Referring to FIG. 10, a printed circuit board 700
(to which the driving unit 550 for driving the display panel
300 may be electrically connected), an image board 800
(which may transmit an image signal), a driving board
600 (which may control the backlight unit 900 and/or the
light sources 90), etc. may be attached to a rear surface
of the floor portion (e.g., rear surfaces of one, two, or
more reinforcing bars 17) of the bottom chassis 10.
[0060] Referring to FIG. 11, the light sources 90 may
be mounted on at least one printed circuit board (PCB)
95, which may be mounted on one or more reinforcing
bars. The backlight unit 900 may include a plurality of
PCBs 95 spaced from and/or parallel to each other,
wherein each PCB 95 may support and/or may be elec-
trically connected to a plurality of (e.g., a row of) light
sources 90, may be supported by a plurality of reinforcing
bars 17, and/or may extend substantially perpendicular
to at least one reinforcing bar 17. As illustrated in FIG.
11, reflecting sheets 80 may be positioned only regions
between the reinforcing bars 17. Each reflecting sheet
may be surrounded by two portions of the outer truss
member 13 and two reinforcing bars 17. One or more
reflecting sheets 80 may be positioned between at least
one printed circuit board (PCB) 95 and the bottom chassis
10.
[0061] FIG. 12 is a cross-sectional view illustrating a
vertical truss member of a bottom chassis of the backlight
unit taken along the plane X-X indicated in FIG. 9
[0062] FIG. 13 is a cross-sectional, view illustrating a
reinforcing truss member of a bottom chassis of the back-
light unit taken along the plane XI-XI indicated in FIG. 9 .
[0063] Referring to FIGS. 12 and 13, a thickness of at
least one of the reinforcing truss members 12 and 14
may be larger than a thickness of at least one of the outer
truss member 11, the outer truss member 13, and a ver-
tical reinforcing member 16. A thickness of a vertical re-
inforcing member 16 may be equal to each of a thickness
of the outer truss member 11 and a thickness of the outer
truss member 13.
[0064] A width R2 of a cross-section of one of the re-
inforcing truss members 12 and 14 may be larger than a
width R1 of a cross-section of one of the outer truss mem-
bers 11 and 13 or a vertical reinforcing member 16. The
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truss structure may have sufficient strength, and dis-
placement of the truss structure possibly caused an ex-
ternal force may be minimized.
[0065] As illustrated in FIGS. 12 and 13, each truss
member may have a hollow structure, which includes a
wall that surrounds a hollow. A thickness T2 of an outer
wall of one of the reinforcing truss members 12 and 14
may be the equal to or unequal to a thickness T1 of an
outer wall of one of the outer truss members 11 and 13
or a vertical reinforcing member 16.
[0066] Each truss member may have a substantially
solid structure with substantially no intended hollow in-
side.
[0067] FIG. 14A, FIG. 14B, FIG. 14C, and FIG. 14D
are diagrams illustrating cross-sectional structures of
one or more truss members of the bottom chassis of the
backlight light, e.g., one of more of the outer truss mem-
ber 11, the outer truss member 13, a reinforcing truss
member 12, a reinforcing truss member 14, a vertical
reinforcing member 16, and a reinforcing bar 17 .
[0068] Referring to FIG. 14A, a cross-sectional struc-
ture of a truss member may have an ’H’ shape. Referring
to FIG. 14B, a cross-sectional structure of a truss member
may have a quadrangle shape, for example, a rectangle
shape. Referring to FIG. 14C, a cross-sectional structure
of a truss member may have a circle or oval shape. Re-
ferring to FIG. 14D, a cross-sectional structure of a truss
member may have a triangle shape. A cross-sectional
structure of a reinforcing truss member may have one or
more of various shapes.
[0069] A width or diameter R of a cross-section of a
truss member may be in a range from approximately 1
mm to approximately 10 mm .
[0070] A wall thickness T of a cross-section of a truss
member may be in a range from approximately 10% of
a width or diameter R of the cross-section of a truss mem-
ber to approximately 100% of the width or diameter R of
the cross-section of a truss member.
[0071] The reinforcing bar 17 of the bottom chassis 10
may also have the sectional structures in various forms
illustrated in FIG. 14 or other sectional structure in various
forms.
[0072] FIG. 15 illustrates a simulation result showing
deformation of a conventional backlight unit caused by
an external force, wherein the backlight unit includes lin-
ear reinforcing member without including a truss struc-
ture. FIG. 16 illustrates a simulation result showing de-
formation of backlight unit caused by an external force
wherein the backlight unit includes a truss structure.
[0073] Referring to FIG. 15, if the backlight unit 900 or
901 does not have a truss structure, the backlight unit
900 or 901 may substantially deform when being applied
with an external force.
[0074] Referring to FIG. 16, if the backlight unit 900 or
901 has one or more of the truss structures discussed
above, the backlight unit 900 or 901 may not substantially
deform when being applied with the external force
[0075] According to an embodiment of the present in-

vention, the top chassis 30 may have one or more of the
truss structures and/or one or more of the truss members
described above.
[0076] In an embodiment, at least one of the front por-
tion and a side portion of the top chassis 30 may have a
truss structure and/or a truss member that is substantially
identical to or analogous to a truss structure and/or a
truss member of the mold frame 20 described with ref-
erence to one or more of FIGS. 1 to 6. In a comparative
example, at least one of the front portion and a side por-
tion of the top chassis 30 may have a truss structure
and/or a truss member that is substantially identical to or
analogous to a truss structure and/or a truss member of
the bottom chassis 10 described with reference to one
or more of FIGS. 7 to 14.
[0077] FIG. 17 is a cross-sectional view illustrating a
display device that includes a backlight unit not according
to the present invention. Some elements and/or features
of the display device illustrated in FIG. 17 may be sub-
stantially identical to or analogous to some elements and
features of one or more display devices described with
reference to one or more of FIGS. 1 to 16.
[0078] Referring to FIG. 17, the display device may
include a display panel 300, a light source 90, a bottom
chassis 10, and a rear cover 5.
[0079] The rear cover 5 may cover, enclose, secure,
and/or protect the rear surface(s) of one or more of a
backlight unit that includes the light source 90 and the
bottom chassis 10, the display panel 300, a driving circuit,
etc. The rear cover 5 may include a floor portion B and
a side portion S. As illustrated in FIG. 17, the rear cover
5 may be separated from the bottom chassis 10. The rear
cover may be integrated with the bottom chassis 10. The
rear cover 5 may include a non-conductive material (i.e.,
electrical insulating material), such as plastic.
[0080] At least one of the floor portion B and the side
portion S of the rear cover 5 may have truss structure,
for minimizing the weight of the display device and/or
providing sufficient rigidity of the display device. For ex-
ample, at least one of the side portion S and the floor
portion B of the rear cover 5 may have a truss structure
and/or a truss member that is substantially identical to or
analogous to a truss structure and/or a truss member
included in the mold frame 20 described with reference
to one or more of FIGS. 1 to 6 and/or may have a truss
structure and/or a truss member that is substantially iden-
tical to or analogous to a truss structure and/or a truss
member included in the bottom chassis 10 described with
reference to one or more of FIGS. 7 to 14.
[0081] FIG. 18 is a cross-sectional view illustrating a
display device that includes a backlight unit not according
to the present invention. Some elements and/or features
of the display device illustrated in FIG. 18 may be sub-
stantially identical to or analogous to some elements and
features of one or more display devices described with
reference to one or more of FIGS. 1 to 17.
[0082] Referring to FIG. 18, a rear cover 5 may be in-
tegrated with a bottom chassis of a backlight unit and/or
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may function as a bottom chassis. A reflecting sheet 80
may be positioned between the rear cover 5 and a light
source 90.
[0083] At least one of the floor portion B and the side
portion S of the rear cover 5 may have truss structure,
for minimizing the weight of the display device and/or
providing sufficient rigidity of the display device. For ex-
ample, at least one of the side portion S and the floor
portion B of the rear cover 5 may have a truss structure
and/or a truss member that is substantially identical to or
analogous to a truss structure and/or a truss member
included in the mold frame 20 described with reference
to one or more of FIGS. 1 to 6 and/or may have a truss
structure and/or a truss member that is substantially iden-
tical to or analogous to a truss structure and/or a truss
member included in the bottom chassis 10 described with
reference to one or more of FIGS. 7 to 14.
[0084] While this invention has been described in con-
nection with what is presently considered to be practical
embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the
contrary, is intended to cover various modifications and
equivalent arrangements included within the scope of the
appended claims.

Claims

1. A backlight unit (900) suitable for irradiating the back
of a display panel (300) of an image display device
(1) with light, the backlight unit (900) comprising:

a molded frame (20) suitable for supporting the
display panel (300) and including a first side part
and an opposing second side part, each of said
side parts having a truss structure; and
a light source (90) disposed between the first
side part and the second side part on a bottom
plate (40) fastened to the molded frame (20) and
configured to emit light;

wherein the truss structure includes a plate - shaped
first outer truss member (21) at the exterior side of
the molded frame (20) in plan view, a plate - shaped
second outer truss member (23) at the interior side
of the molded frame (20) in plan view, a first rein-
forcing truss member (22), and a second reinforcing
truss member (24),
wherein the first reinforcing truss member (22) and
the second reinforcing member (24) are disposed
between and directly connected to the first outer
truss member (21) and the second outer truss mem-
ber (23),
wherein
the first reinforcing truss member (22),the second
reinforcing truss member (24) and the outer truss
members (21, 23) form structural elements, the inner
space (28) of each structural element defining a cav-

ity (28); wherein the second outer truss member (23)
is directly connected to the first outer truss member
(21) and is inclined at a first acute angle with respect
to the first outer truss member (21) in cross-sectional
view, characterized in that the first reinforcing truss
member (22) extends in a first direction in plan view
and the second reinforcing truss member (24) ex-
tends in a second direction different from said first
direction in plan view, and in that each structural
element formed by the first reinforcing truss member
(22), the second reinforcing truss member (24), and
the second outer truss member (23) has one or more
triangular inner side surfaces.

2. The backlight unit (900) of claim 1, further comprising
a diffusion plate (60) seated on top of the molded
frame (20) and configured to diffuse the light emitted
by the light source (90).

3. The backlight unit (900) of claim 2 , wherein the dif-
fusion plate (60) is disposed at a second acute angle
with respect to the second outer truss member (23).

4. The backlight unit (900) of claim 1, further comprising
a third reinforcing truss member (26) arranged be-
tween and directly connected to the first outer truss
member (21) and the second outer truss member
(23) and extending orthogonally to the first outer
truss member (21) in plan view.

5. The backlight unit (900) of claim 1, wherein the sec-
ond outer truss member (23) is disposed between
the first outer truss member (21) and the light source
(90), and a reflecting sheet (80) is disposed on the
bottom plate (40) to reflect the light emitted by the
light source (90).

Patentansprüche

1. Hintergrundbeleuchtungseinheit (900), die geeignet
ist, um den Hintergrund eines Anzeigefelds (300) ei-
nes Bildanzeigegeräts (1) mit Licht zu bestrahlen,
wobei die Hintergrundbeleuchtungseinheit (900)
Folgendes umfasst:

einen geformten Rahmen (20), der geeignet ist,
um das Anzeigefeld (300) zu stützen und einen
ersten Seitenteil und einen gegenüberliegen-
den zweiten Seitenteil beinhaltet, wobei jeder
Seitenteil eine Trägerstruktur aufweist; und
eine Lichtquelle (90), die zwischen dem ersten
Seitenteil und dem zweiten Seitenteil an einer
Bodenplatte (40), die am geformten Rahmen
(20) befestigt ist, angeordnet und konfiguriert ist,
um Licht zu emittieren;

wobei die Trägerstruktur ein plattenförmiges erstes
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Außenträgerelement (21) an der Außenseite des ge-
formten Rahmens (20) in der Draufsicht, ein platten-
förmiges zweites Außenträgerelement (23) an der
Innenseite des geformten Rahmens (20) in der
Draufsicht, ein erstes verstärkendes Trägerelement
(22) und ein zweites verstärkendes Trägerelement
(24) beinhaltet,
wobei das erste verstärkende Trägerelement (22)
und das zweite verstärkende Trägerelement (24)
zwischen dem ersten Außenträgerelement (21) und
dem zweiten Außenträgerelement (23) angeordnet
und direkt damit verbunden sind,
wobei das erste verstärkende Trägerelement (22),
das zweite verstärkende Trägerelement (24) und die
Außenträgerelemente (21, 23) Strukturelemente bil-
den,
wobei der Innenraum (28) jedes Strukturelements
einen Hohlraum (28) definiert;
wobei das zweite Außenträgerelement (23) direkt
mit dem ersten Außenträgerelement (21) verbunden
ist und in einem ersten spitzen Winkel in Bezug auf
das erste Außenträgerelement (21) in der Quer-
schnittsansicht geneigt ist,
dadurch gekennzeichnet, dass
sich das erste verstärkende Trägerelement (22) in
eine erste Richtung in der Draufsicht erstreckt und
sich das zweite verstärkende Trägerelement (24) in
eine zweite Richtung erstreckt, die sich von der ers-
ten Richtung in der Draufsicht unterscheidet, und da-
durch, dass jedes durch das erste verstärkende Trä-
gerelement (22), das zweite verstärkende Trägere-
lement (24) und das zweite Außenträgerelement
(23) gebildete Strukturelement eine oder mehrere
dreieckige Innenseitenflächen aufweist.

2. Hintergrundbeleuchtungseinheit (900) nach An-
spruch 1,
weiter umfassend eine Diffusionsplatte (60), die auf
dem geformten Rahmen (20) aufliegt und konfigu-
riert ist, um das von der Lichtquelle (90) emittierte
Licht zu verbreiten.

3. Hintergrundbeleuchtungseinheit (900) nach An-
spruch 2,
wobei die Diffusionsplatte (60) in einem zweiten spit-
zen Winkel in Bezug auf das zweite Außenträgere-
lement (23) angeordnet ist.

4. Hintergrundbeleuchtungseinheit (900) nach An-
spruch 1,
weiter umfassend ein drittes verstärkendes Träge-
relement (26), das zwischen dem ersten Außenträ-
gerelement (21) und dem zweiten Außenträgerele-
ment (23) angeordnet und direkt damit verbunden
ist und sich orthogonal zum ersten Außenträgerele-
ment (21) in der Draufsicht erstreckt.

5. Hintergrundbeleuchtungseinheit (900) nach An-

spruch 1, wobei das zweite Außenträgerelement
(23) zwischen dem ersten Außenträgerelement (21)
und der Lichtquelle (90) angeordnet ist und eine re-
flektierende Folie (80) an der Bodenplatte (40) an-
geordnet ist, um das von der Lichtquelle (90) emit-
tierte Licht zu reflektieren

Revendications

1. Une unité de rétroéclairage (900) appropriée pour
irradier l’arrière d’un panneau d’affichage (300) d’un
dispositif d’affichage d’image (1) avec de la lumière,
l’unité de rétroéclairage (900) comprenant :

Un cadre moulé (20) approprié pour soutenir le
panneau d’affichage (300) et incluant une partie
d’un premier côté et une partie d’un deuxième
côté opposé, chacune desdites parties latérales
ayant une structure ferme ; et
Une source de lumière (90) disposée entre la
partie du premier côté et la partie du deuxième
côté sur une plaque inférieure (40) fixée au ca-
dre moulé (20) et configurée pour émettre de la
lumière ;

Où la structure ferme inclut un premier dispositif fer-
me extérieur en forme de plaque (21) sur le côté
extérieur du cadre moulé (20) en vue de plan, un
deuxième dispositif ferme extérieur en forme de pla-
que (23) sur le côté intérieur du cadre moulé (20) en
vue de plan, un premier dispositif ferme de renfor-
cement (22) et un deuxième dispositif ferme de ren-
forcement (24),
Où le premier dispositif ferme de renforcement (22)
et le deuxième dispositif ferme de renforcement (24)
sont disposés entre et directement connectés au
premier dispositif ferme extérieur (21) et au deuxiè-
me dispositif ferme extérieur (23),
Où
Le premier dispositif ferme de renforcement (22), le
deuxième dispositif ferme de renforcement (24) et
les dispositifs fermes extérieurs (21, 23) forment des
éléments structurels, l’espace interne (28) de cha-
que élément structurel définissant une cavité (28) ;
Où
Le deuxième dispositif ferme extérieur (23) est di-
rectement connecté au premier dispositif ferme ex-
térieur (21) et est incliné dans un premier angle aigu
par rapport au premier dispositif ferme extérieur (21)
en vue transversale,
Caractérisé en ce que le premier membre ferme de
renforcement (22) s’étend dans une première direc-
tion en vue de plan et le deuxième dispositif ferme
de renforcement (24) s’étend dans une deuxième
direction différente de ladite première direction en
vue de plan, et en ce que chaque élément structurel
formé par le premier dispositif ferme de renforce-
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ment (22), le deuxième dispositif ferme de renforce-
ment (24) et le deuxième dispositif ferme extérieur
(23) possède une ou plusieurs surfaces latérales in-
ternes triangulaires.

2. L’unité de rétroéclairage (900) de la revendication
1, comprenant de plus une plaque de diffusion (60)
reposant sur le dessus du cadre moulé (20) et con-
figurée pour diffuser la lumière émise par la source
de lumière (90).

3. L’unité de rétroéclairage (900) de la revendication
2, où la plaque de diffusion (60) est disposée dans
un deuxième angle aigu par rapport au deuxième
dispositif ferme extérieur (23).

4. L’unité de rétroéclairage (900) de la revendication
1, comprenant de plus un troisième dispositif ferme
de renforcement (26) disposé entre et directement
connecté au premier dispositif ferme extérieur (21)
et au deuxième dispositif ferme extérieur (23) et
s’étendant de façon orthogonale par rapport au pre-
mier dispositif ferme extérieur (21) en vue de plan.

5. L’unité de rétroéclairage (900) de la revendication
1, où le deuxième dispositif ferme extérieur (23) est
disposé entre le premier dispositif ferme extérieur
(21) et la source de lumière (90), et une plaque ré-
fléchissante (80) est disposée sur la plaque inférieu-
re pour réfléchir la lumière émise par la source de
lumière (90).
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