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(57) ABSTRACT

A mounting frame combination structure is disclosed, for
decreasing a profile thickness of an LCD device, which
includes a main support accommodating an LCD panel
which may display a picture image or other information, and
a backlight provided below the LCD panel; a sash provided
above the main support, for retaining the LCD panel and the
main support from a front side; a bottom cover provided
below the main support and supporting the backlight; and, a
mounting frame positioned between the side surfaces of the
bottom cover and joined thereto by a fastener. In case a
step-difference portion is formed in an outer surface of the
sash, the mounting frame is fastened to the main support.
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MOUNTING FRAME COMBINATION STRUCTURE
OF LIQUID CRYSTAL DISPLAY MOUDLE

[0001] This application claims the benefit of the Korean
Application No. P2002-83299 filed Dec. 24, 2002, which is
incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a liquid crystal
display (LCD) device, and more particularly to an improved
mounting frame combination structure of an LCD device for
obtaining a thin profile of the LCD device.

[0004] 2. Discussion of the Related Art

[0005] A cathode ray tube (CRT), one type of display
device, has been widely used for television monitors, mea-
surement instruments and information terminals. However,
the CRT has limitations to miniaturization and lightness in
weight. With the trend of miniaturization and lightness in
electronic machines, display devices such as a liquid crystal
display (LCD) device using an electro-optics effect, a
plasma display panel (PDP) using a gas discharge and an
electro luminescence display (ELD) device using an electro-
luminescence effect have been actively studied, and which
can substitute for the CRT.

[0006] Among the display devices, the LCD device is
most actively studied in that the LCD device realizes excel-
lent picture quality, low power consumption and low heat
emission as compared with those of the CRT. Herein, the
LCD device includes main components such as a liquid
crystal module (hereinafter, referred to as an “LCM”) and a
mounting frame. The LCM, a flat display device, has a
backlight and an LCD panel. The LCM is combined with the
mounting frame, and then is mounted on a monitor.

[0007] Hereinafter, a mounting frame combination struc-
ture of an LCD device according to the related art will be
described with reference to the accompanying drawings.
This structure can be utilized to mount other types of flat
panel displays, such as plasma panels and electro-lumines-
cent panels. In this disclosure, the term LCD is considered
to encompass any flat panel display type.

[0008] FIG. 1 is a cross-sectional view illustrating one
example of a mounting frame combination structure in an
LCD device according to the related art. As shown in FIG.
1, an LCM 1 includes an LCD panel 25, and a backlight 20
provided below the LCD panel 25. The backlight 20
includes a plurality of optical sheets 21, a reflecting plate 22
and a light-guiding plate 23. Also, the backlight 20 and the
LCD panel 25 are supported by a main support 2 having an
empty space for accommodating the backlight 20 and the
LCD panel 25 therein.

[0009] A sash 3 is provided at an upper portion of the
support main 2, for retaining the LCD panel 25 and the main
support 2, from a front side. Also, a bottom cover 4 is
provided at a lower portion of the main support 2, thereby
retaining the reflecting plate 22 and the light-guiding plate
23 from a rear side. The main support 2 is generally formed
of a plastic material, and the bottom cover 4 is generally
formed of a metal material such as aluminum, having greater
thermal conductivity than that of the plastic material. A
mounting frame 5 is provided at a rear portion of the LCM

1. Field of the Invention
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1, for mounting the LCM 1 on a monitor housing (not
shown). The mounting frame 5 is combined with the LCM
1 by a screw 6.

[0010] More specifically, holes are formed for penetrating
a side portion Sa of the mounting frame 5, the sash 3 and the
bottom cover 4. Thus, after attaching the side portion 5a to
an outer surface of the sash 3, the mounting frame 5 is
combined with the sash 3 and the bottom cover 4 by the
screw 6, engaging a thread formed in the hole in the bottom
cover. FIG. 2 is a cross-sectional view illustrating another
example of a mounting frame combination structure of an
LCD device according to the related art. Referring to FIG.
2, an LCM 1 includes an LCD panel 25 and a backlight 20,
and the backlight 20 and the LCD panel 25 are supported by
a main support 2 and a sash 3. Also, a mounting frame 5 is
combined with a lower portion of the LCM 1, and the
mounting frame 5 is combined with an outer surface of the
sash 3 by a screw 6. Unlike the structure of FIG. 1, the screw
6 passes through a side portion of a main support 2, so that
the mounting frame 5 is directly combined with the outer
surface of the sash 3. In this case, the mounting frame 5 is
directly combined with the main support 2, Thus, this
method is generally used for structures requiring a thin
profile in the depth direction.

[0011] However, the mounting frame combination struc-
ture of the LCD device according to the related art has the
following disadvantages: in the mounting frame combina-
tion structure of the LCD device according to the related art,
the side portion of the mounting frame is attached to the
outer surface of the sash, whereby the width of the LCD
device is increased by the thickness of the side portion of the
mounting frame. Especially, with recent trend to a large-
sized display screen while minimizing a housing width or a
case width, the related art mounting flame combination
structure has problems in that it is hard to realize the desired
profile.

SUMMARY OF THE INVENTION

[0012] Accordingly, embodiments of the present invention
are directed to a mounting frame combination structure of an
LCD device that substantially obviates the problems due to
limitations and disadvantages of the related art.

[0013] Embodiments of the present invention provide a
mounting frame combination structure of an LCD device,
for obtaining thinness of the LCD device by decreasing a
width or height dimension. In this disclosure, the width
direction is parallel to the LCD panel and horizontal, the
height direction is parallel to the LCD panel and perpen-
dicular to both the width dimension and the plane of the
figures, and the depth direction is perpendicular to the LCD
panel. The front is that surface of the LCD panel which is
exposed to view and the rear is the opposite direction in the
depth dimension.

[0014] Additional advantages and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention.

[0015] To achieve these and other advantages and in
accordance with the purpose of the invention, as embodied
and described herein, an LCD device includes a main



US 2006/0244876 A1l

support accommodating an LCD panel displaying a picture
image or other information, and a backlight provided behind
the LCD panel; a sash, preferably made of metal, provided
above the main support to retain the LCD panel and the main
support from a front side; a bottom cover provided at the rear
the main support, and supporting the backlight; and a
mounting frame being combined with an inside of the
bottom cover.

[0016] The mounting frame has an empty space for
accommodating a circuit board (PCB) or other components,
and a side portion of the mounting frame being combined
with the inside of the bottom cover.

[0017] Each of the side portion of the mounting frame, the
bottom cover and the sash may have a hole for accommo-
dating a fastener, and screw thread may be provided in the
inner surface of the hole in the surface separated firthest
from the head of a screw which may be inserted from the
outside surface of the sash. Other fasteners such as a nut and
bolt, a rivet or adhesive may be used. Also, a hook may be
provided in the side portion, and insertion holes may be
provided in the sash and the bottom cover.

[0018] In another aspect, a mounting frame combination
structure includes a main support accommodating an LCD
panel displaying a picture image or other information, and a
backlight provided to the rear of the LCD panel; a sash
provided above the main support to retain the LCD panel
and the main support from to a front side, and having a
step-difference portion offset inwardly and parallel to an
outer surface thereof; and, a mounting frame being com-
bined with the step-difference portion of the sash.

[0019] The mounting frame has a space for a PCB or other
components, and a side portion of the mounting frame is
combined with the step-difference portion of the sash with a
fastener.

[0020] The offset dimension of the step-difference portion
is at least equal to the thickness of the side portion of the
mounting frame.

[0021] Further, holes are respectively provided in the sash
and the side portion of the mounting frame, a hole is
provided in the main support, and a screw thread is provided
in the inner surface of the hole in the main support

[0022] A hook may be provided in the side portion as a
fastening means, and insertion holes may be provided in the
sash and the main support.

[0023] Tt is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0025] FIG. 1 is a cross-sectional view illustrating one
end section of a LCD device according to the related art;
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[0026] FIG. 2 is a cross-sectional view illustrating another
example of one end section of a LCD device according to the
related art;

[0027] FIG. 3 is a cross-sectional view illustrating one
end section of a LCD device according to the first embodi-
ment of the present invention employing a screw fastener;

[0028] FIG. 4. is is a cross-sectional view illustrating one
end section of a LCD device according to the first embodi-
ment of the present invention employing a nut and bolt
fastener;

[0029] FIG. 5. is a cross-sectional view illustrating one
end section of a LCD device according to the first embodi-
ment of the present invention employing a rivet fastener; and

[0030] FIG. 6 is a cross-sectional view illustrating one
end section of a LCD device according to the second
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0031] The preferred embodiments of present invention
will now be described in detail with reference to the accom-
panying drawings. Wherever possible, the same reference
numbers will be used throughout the drawings to refer to the
same or like parts.

[0032] FIG. 3 is a cross-sectional view illustrating a LCD
device according to the first embodiment of the present
invention. As shown in FIG. 3, an LCM 1 includes an LCD
panel 25 which may be used to display a picture image or
other information, and a backlight 20 provided at the rear of
the LCD panel 25. At this time, the backlight 20 and the
LCD panel 25 are accommodated at the inside of a main
support 2, the main support 2 having an empty space therein
for this purpose. Also, a sash 3, preferably made of metal,
having a L-shaped cross-section is provided such that one
surface is positioned opposing a front side of the main
support 2, and an orthogonal surface of the sash is positioned
opposing a side of the main support opposite from that
opposed by the LCD, thereby retaining the LCD panel 25
and the main support 2 from a front side. A bottom cover 4
is provided at a rear side of the main support 2, for
supporting the backlight 20, which includes a reflecting
plate 22, an optical sheet 21 and a light-guiding plate 23.

[0033] A mounting frame 50 is positioned below the LCM
1, and the mounting frame 50 is combined with the inside of
the bottom cover 4. The mounting frame 50 may have an
empty space to accommodate a PCB or other components,
and having a side portion 52 dimensioned such that it may
be combined with the inside of the bottom cover 4.

[0034] More specifically, the combination structure
between the LCM 1 and the mounting frame 50 will be
described as follows.

[0035] A side portion of the sash 3 is extended in the
direction orthogonal to the LCD panel 25, thereby forming
an extension portion 3a. End portions of the bottom cover 4
are bent rearwardly, thereby forming bend portions 4a (one
of which is shown). The extension portion 3a and the bend
portion 4a are positioned in contact to each other such that
the bend portion 4a of the bottom cover 4 is positioned
inside of the extension portion 3a of the sash 3.
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[0036] Both end portions of the mounting frame 50 are
bent forwardly, thereby forming the side portions 52 (one of
which is shown), and the mounting frame 50 is positioned in
the inside of the bend portion 4a of the bottom cover 4 such
that the side portion 52 is in contact with the inner surface
of the bend portion 4a. A hole is formed in the extension
portion 3a of the sash 3, a second hole 4a in the bend portion
4a of the bottom cover 4, and a third hole 52a in the side
portion 52 of the mounting frame 50. A screw thread is
formed on the inner surface the hole 52a formed in the side
portion 52, for receiving a screw 6. It is preferable to make
the side portion 52 thick, to increase the depth of the hole
52a. Although not shown, in case of forming a hook in the
side portion 52, insertion holes may be formed in the side
portion 52 of the mounting frame 50, the main support 2 and
the sash 3.

[0037] Alternatively, as shown in FIG. 4, a bolt 7 may be
inserted in holes 35, 4b and 52¢ and a nut 8 used to secure
the combination of the sash 3, the bottom cover 4 and the
mounting frame 50. Further, as shown in FIG. 5, a rivet 9
may be inserted in the same structure, with appropriately
sized holes, to secure the combination of the sash 3, the
bottom cover 4 and the mounting frame 50.

[0038] As explained above, the side portion 52 of the
mounting frame 50 is combined with the inner surface of the
bend portion 4a of the bottom cover 4. That is, the mounting
frame 50 is combined not with the outer surface of the sash
3, but with the inner surface of the bottom cover 4. Accord-
ingly, in comparison with the width of the related art LCD
device, the present invention decreases the width of the LCD
device corresponding to the thickness of the side portion 52
of the mounting frame 50, the reduction in width occurring
also at the opposite end of the LCD device (not shown).

[0039] FIG. 6 is a cross-sectional view illustrating LCD
device according to the second embodiment of the present
invention. Referring to FIG. 6, an LCM 1 includes an LCD
panel 25 displaying a picture image or other information,
and a backlight 20 provided to the rear of the LCD panel 25.
The backlight 20 and the LCD panel 25 are accommodated
inside a main support 2. For this, the main support 2 has an
empty space for accommodating the backlight 20 and the
LCD panel 25 therein. A sash 3, preferably made of metal,
is provided at an upper portion of the main support 2 for
retaining the LCD panel 25 and the main support 2 from a
front side. Also, a bottom cover (not shown for clarity of
illustration) is provided at a lower portion of the main
support 2, for supporting the backlight 20 which includes a
reflecting plate 22, an optical sheet 21 and a light-guiding
plate 23.

[0040] Meanwhile, a predetermined portion of the sash 3
is bent inwardly and then bent downwardly such that it is
parallel to an adjacent plane of the sash, thereby forming a
step-difference portion 32 in the sash 3, offset from the
adjacent plane thereof by a thickness T. As the sash 3 has the
step-difference portion 32, the main support 2 has a reduced
thickness for at least the portion facing the step-difference
portion 32. Both end portions of the mounting frame 50 are
bent upwardly, thereby forming the side portions 52 and the
mounting frame 50 is combined with the step-difference
portion 32 of the sash 3. The mounting frame 50 side portion
52 may be dimensioned for accommodating the thickness of
a PCB or other components between the mounting frame
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and the bottom cover, and the side portion 52 is combined
with the step-difference portion 32 of the sash 3.

[0041] More specifically, the structure will be described as
follows: The side portion 52 of the mounting frame 50 is
positioned in the step-difference portion 32 of the sash 3,
such that the side portion 52 forms the outer member. The
side portion 52 preferably does not project outside of the
sash 3 in the width direction. Thus, it is preferable to form
an offset thickness T of the step-difference portion 32 with
respect to the side of the sash 3 as at least equal to the
thickness of the side portion 52. A hole 524 is provided in
the side portion 52 and a hole 3¢ is provided in the sash 3.
Also, a hole 24 is provided in the main support 2 corre-
sponding to the holes formed in the side portion 52 and the
step-difference portion 32. A screw thread is formed on inner
surface of the hole in the main support 2, to accommodate
a screw 0, the screw being inserted from the outside surface
of the side portion 52 of the mounting frame 50

[0042] As explained in the first embodiment of the present
invention, in case of forming a hook in the side portion 52,
insertion holes may be provided in the side portion 52 of the
sash 3, and the support main 2.

[0043] In the preferred embodiment of illustrated in FIG.
6, the side portion of the mounting frame 52 is combined
with the step-difference portion 32 of the sash 3 instead of
the outer surface of the sash 3, so that it is possible to
decrease the width of the LCD device by the thickness
corresponding to the side portion 52.

[0044] 1In the structure of the LCD device according to the
present embodiment, the mounting frame is mounted inside
the maximum width of the LCM, thereby reducing the width
of the LCD device. For example, if the mounting frame 50
has a thickness of 1 mm, width of the LCD device is
decreased about 2 mm with respect to the related art.

[0045] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention as may come within the scope of the appended
claims and their equivalents.

1-12. (canceled)
13. A structure comprising:

a main support that accomodates an LCD panel and a
backlight provided to a rear of the LCD panel;

a sash provided above the support that retains the LCD
panel and the main support from a front side, the sash
having a step-difference portion offset parallel to a
plane of the sash adjacent to the step-difference portion;
and

a mounting frame having side portions that oppose each
other and positioned such that surfaces of the side
portions that oppose the sash are separated by a dis-
tance greater in a width dimension than a distance
measured in a width dimension between surfaces of the
step-difference portion opposing the sash, the mounting
frame being fastened to the main support.

14. The structure of ¢laim 13, wherein a volume bounded

by the mounting frame and bottom cover is dimensioned for
accommodating an additional component.
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15. The structure of claim 14, wherein the additional
component comprises a circuit board.

16. The structure of claim 13, the mounting frame having
a thickness, wherein a dimension of an offset in the step-
difference portion is at least equal to the thickness of the
mounting frame.

17. The structure of claim 13, wherein holes are provided
in the mounting frame, the step-difference portion of the
sash and the main support.

18. The structure of claim 17, wherein a screw thread is
provided in an inner surface of the hole in the main support.

19. The structure of claim 18, wherein the fastener com-
prises a screw.

20. The structure of claim 13, wherein a fastener is
provided in one of a side portion of the main support and the
side portion the mounting frame and, and engaging portions
are provided in the sash and at least one of the mounting
frame and the main support.

21. The structure of claim 20 where the fastener com-
prises a hook.

22. The structure of claim 20, wherein the engaging
portions comprise holes.

23. (canceled)

24. A LCD device comprising:

a main support accommodating an LCD panel and a
backlight provided to a rear of the LCD panel and a
mounting frame having;
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means for retaining a front side of the LCD panel and a
front side of main support, the front side retaining
means having a step-difference portion offset parallel to
a plane of the front side retaining means adjacent to the
step-difference portion; and

means for combining the front side LCD retaining means,
the main support and the mounting frame,

wherein a step-difference offset dimension of the front
side retaining means is greater than a thickness of the
mounting frame.

26. A method of reducing a width of a structure for
mounting a LCD display comprising:

supporting a LCD panel and a backlight with a main
support;

retaining the LCD panel from a front side using a sash;
forming a step-difference portion of the sash;
combining the sash and a mounting frame,

wherein side portions of the mounting frame are posi-
tioned such that opposing surfaces of the side portions
thereof face a surface of the step-difference portion.
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