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Description

DISPLAY DEVICE
Technical Field

The embodiment relates to a display device.
Background Art

An LCD (liquid crystal display) is a display device having low power consumption,
light weight and small volume. The display device has been extensively used for
computer industry, electronic industry, information communication industry and the
like. In particular, the display device has been variously applied to display devices of
various portable terminals.

A display device comprises a liquid crystal panel provided with a TFT panel for
displaying image information, a backlight assembly for providing light to the liquid
crystal panel, a mold frame for receiving the liquid crystal panel and the backlight
assembly, and a chassis coupled with the mold frame.

The backlight assembly and the liquid crystal panel are fixed to the mold frame. The
chassis is coupled with the mold frame to reinforce the strength of the backlight
assembly, and has a structure corresponding to the external appearance of the mold
frame.

The chassis is coupled with the mold frame or integrally formed with the mold frame
through an insert injection molding process. At this time, the mold frame must have a
thickness suitable for the insert injection molding process. Thus, the thickness of the

display device is increased due to the thickness of the mold frame.
Disclosure of Invention

Technical Problem

The embodiment provides a display device having improved strength.
Technical Solution

The display device according to the embodiment comprises: a receptacle comprising
a sidewall section, and a support section extending from an inner side of the sidewall
section; and a liquid crystal panel and a backlight assembly, at least one of which is
received in the receptacle.

The display device according to the embodiment comprises the steps of: forming a
first chassis provided with sidewalls for receiving at least one of a liquid crystal panel
and a backlight assembly; forming a second chassis provided with sidewalls coupled

with the first chassis; and coupling the first chassis with the second chassis.
Advantageous Effects

According to the embodiment, the structure of the display device is modified such
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that the display device has improved strength as well as a slim size.
Brief Description of the Drawings

FIG. 1 is a plan view illustrating a receptacle of a display device according to a first
embodiment;

FIG. 2 is a sectional view taken along line I-I' in FIG. 1;

FIG. 3 is a sectional view illustrating a state in which an impact absorption member
is formed in a receptacle according to a first embodiment;

FIG. 4 is a plan view illustrating a state in which locking grooves are formed in a re-
ceptacle according to a first embodiment;

FIGS. 5 to 8 are plan views and sectional views illustrating a method for manu-
facturing a receptacle of a display device according to a first embodiment;

FIG. 9 is an exploded perspective view of a display device according to a first em-
bodiment;

FIG. 10 is a sectional view of the display device shown in FIG. 9;

FIG. 11 is a sectional view illustrating another type of an optical sheet of the display
device shown in FIG. 10;

FIG. 12 is a perspective view illustrating a first chassis of a receptacle of a display
device according to a second embodiment;

FIG. 13 is a plan view illustrating a state in which receiving grooves are formed in a
first chassis shown in FIG. 12;

FIG. 14 is a perspective view illustrating a second chassis of a receptacle of a display
device according to a second embodiment;

FIG. 15 is a plan view illustrating a state in which a first chassis and a second chassis
of a receptacle are coupled with each other according to a second embodiment;

FIG. 16 is a sectional view taken along line A-A' of FIG. 15;

FIG. 17 is a plan view illustrating a state in which a first chassis of a receptacle is
coupled with a second chassis having another shape according to a second em-
bodiment;

FIG. 18 is a sectional view taken along line C-C' of FIG. 17;

FIGS. 19 and 20 are sectional views taken along line B-B' of FIG. 15, and are
sectional views illustrating a coupling method between a first chassis and a second
chassis;

FIG. 21 is a sectional view illustrating a display device according to a second em-
bodiment;

FIG. 22 is a sectional view illustrating a display device according to a third em-
bodiment;

FIGS. 23 and 24 are perspective views illustrating a state in which a first chassis and
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a second chassis of a receptacle of a display device are coupled with each other

according a fourth embodiment;
FIG. 25 is a perspective view illustrating a state in which a first chassis and a second

chassis of a receptacle of a display device are coupled with each other according a fifth
embodiment;
FIG. 26 is a perspective view illustrating a state in which a first chassis and a second
chassis of a receptacle are coupled with each other according a sixth embodiment; and
FIG. 27 is a sectional view illustrating a display device according to a sixth em-

bodiment.

Best Mode for Carrying Out the Invention

Hereinafter, preferred embodiments will be described with reference to the ac-
companying drawings.

FIG. 1 is a plan view illustrating a receptacle of a display device according to a first
embodiment, and FIG. 2 is a sectional view taken along line I-I' in FIG. 1.

The display device according to the first embodiment comprises a display section
(not shown) and a receptacle 1.

Referring to FIGS. 1 and 2, the receptacle 1 comprises a sidewall section 10 and a
support section 20.

For example, the sidewall section 10 of the receptacle 1 comprises four sidewalls
classified into a first sidewall 12, a second sidewall 14, a third sidewall 16 and a fourth
sidewall 18.

The first sidewall 12 faces the third sidewall 16 and the second sidewall 14 faces the
fourth sidewall 18. The first to fourth sidewalls 12, 14, 16 and 18 are interconnected to
form a closed loop. When viewed in a plan view, the first to fourth sidewalls 12, 14, 16
and 18 form a rectangular frame.

The first to fourth sidewalls 12, 14, 16 and 18 have widths W1 of about 0.1mm to
3.0mm, respectively. The support section 20 is integrally formed with the sidewall
section 10 of the receptacle 1. Further, the support section 20 extends or protrudes
from the lower end portion of an inner side of the sidewall section 10 of the receptacle
1 by a predetermined length.

The support section 20 comprises a first support 22, a second support 24, a third
support 26 and a fourth support 28.

The first support 22 protrudes from the inner side of the first sidewall 12, and the
second support 24 protrudes from the inner side of the second sidewall 14. The third
support 26 protrudes from the inner side of the third sidewall 16 and the fourth support
28 protrudes from the inner side of the fourth sidewall 18.

The first to fourth supports 22, 24, 26 and 28, which protrude from the first to fourth



WO 2008/147102 PCT/KR2008/002979

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

4

sidewalls 12, 14, 16 and 18 may have widths W2 of about 0.5mm to 2.0mm, re-
spectively. Further, the first to fourth supports 22, 24, 26 and 28 may have thicknesses
D of about 0.1mm to 1.0mm, respectively.

According to the embodiment, the support section 20 comprising the first to fourth
supports 22, 24, 26 and 28 may be integrally formed with each other. Further, the
sidewall section 10 and the support section 20 may comprise metal such as stainless
steel, iron, aluminum, aluminum alloy or copper. In addition, the sidewall section 10
and the support section 20 may comprise various metals.

Referring again to FIG. 1, at least one protrusion 29 may protrude from the side of at
least one of the first to fourth supports 22, 24, 26 and 28 that constitute the support
section 20. For example, three protrusions 29 protrude from the side of the second
support 24. The protrusions 29 are spaced apart from each other by a predetermined
interval. Light sources such as light emitted diodes (not shown) may be provided
among the protrusions 29.

FIG. 3 is a sectional view illustrating a state in which an impact absorption member
is formed in the receptacle according to the first embodiment.

Referring to FIG. 3, the receptacle 1 comprises the sidewall section 10, the support
section 20 and the impact absorption member 3.

The support section 20 is integrally formed with the sidewall section 10. When the
receptacle 1 comprises metal that does not easily absorb external impact and/or
vibration, an optical member and a liquid crystal provided in the receptacle 1 may be
easily broken due to the external impact and/or vibration.

Thus, the impact absorption member 3 can be provided in the inner side of the
sidewall section 10 in order to prevent the optical member and the liquid crystal
provided from being broken due to the external impact and/or vibration.

The impact absorption member 3 can comprise synthetic resin having elasticity in
order to absorb the external impact and/or vibration.

The impact absorption member 3 can be continuously provided along the inner side
of the sidewall section 10. Further, a plurality of the impact absorption members 3 can
be provided along the inner side of the sidewall section 10 while being spaced apart
from each other by a predetermined interval. Furthermore, the impact absorption
member 3 can be provided on the upper surface of the support section 20 as well as the
inner side of the sidewall section 10.

The impact absorption member 3 can prevent the optical member and the liquid
crystal provided from being broken by efficiently absorbing the external impact and/or
vibration. Further, the impact absorption member 3 can prevent the inner side of the
backlight assembly from being contaminated by removing micro particles penetrating

into the receptacle 1.
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FIG. 4 is a plan view illustrating a state in which locking grooves are formed in the
receptacle according to the first embodiment. The receptacle illustrated in FIG. 4 is
substantially identical to the receptacle described in FIGS. 1 and 2, except for the
locking grooves.

Referring to FIG. 4, the receptacle 1 comprises the sidewall section 10, the support
section 20 and the locking grooves 50.

The locking grooves 50 can be provided in a part of the sidewall section 10 of the re-
ceptacle 1. According to the embodiment, the locking grooves 50 are provided in the
first sidewall 12 and the third sidewall 16, respectively. The locking groove 50
provided in the first sidewall 12 will be referred to as a first locking groove 52 and the
locking groove 50 provided in the third sidewall 16 will be referred to as a second
locking groove 54.

A plurality of the first and second locking grooves 52 and 54 may be provided in the
first and third sidewalls 12 and 16, respectively. In addition, the locking grooves 50
may also be provided in the second sidewall 14 and/or the fourth sidewall 18 of the
sidewall section 10.

The locking grooves 50 may also be provided in the support section 20 connected to
the sidewall section 10 as well as the sidewall section 10.

Further, locking protrusions, which are provided in an optical member such as a light
guide plate or an optical sheet, are coupled with the locking grooves 50 provided in the
support section 20 or the sidewall section 10, so that the optical member can be
prevented from moving in the receptacle 1.

FIGS. 5 to 8 are plan views and sectional views illustrating a method for manu-
facturing the receptacle of the display device according to the first embodiment.

Referring to FIG. 5, a metal plate 5 is provided in order to manufacture the receptacle
of the display device. According to the embodiment, the metal plate 5 may comprise
stainless steel, iron, aluminum, aluminum alloy, copper and the like in order to protect
the light source, the optical member and the liquid crystal panel, which are provided in
the receptacle, from the external impact and/or vibration.

Referring to FIG. 6, the metal plate 5 is primarily processed by a press apparatus 7.
The press apparatus 7 presses the central portion of the metal plate 5 illustrated in FIG.
5, thereby fabricating a primary receptacle 1a comprising the sidewall section 10 and a
bottom plate 21.

According to the embodiment, the sidewall section 10 of the primary receptacle 1a,
which is formed by pressing the central portion of the metal plate 5 through the press
apparatus 7, comprises the first to fourth sidewalls 12, 14, 16 and 18. Further, the first
to fourth sidewalls 12, 14, 16 and 18 may have widths of about 0.1mm to 3.0mm, re-
spectively. The widths of the first to fourth sidewalls 12, 14, 16 and 18 can be freely



WO 2008/147102 PCT/KR2008/002979

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

6

adjusted by adjusting the size of the press apparatus 7.

Further, the bottom plate 21 formed by the press apparatus 7 may have a thickness of
about 0.1mm to 1.0mm.

Furthermore, if the primary receptacle la is fabricated by processing the metal plate
5 through the press apparatus 7, the first to fourth sidewalls 12, 14, 16 and 18 and the
bottom plate 21 may have narrow widths and thin thicknesses, which are not easily
achievable when they are fabricated through an injection molding process by using
synthetic resin.

In addition, when forming the sidewall section 10 and the bottom plate 21 through
the press apparatus 7, locking grooves (not shown) can be formed in the inner side of
the sidewall section 10. Further, locking protrusions that protrude from the optical
member, such as a light guide plate or an optical sheet, are coupled with the locking
grooves, so that the optical member can be prevented from moving.

Referring to FIG. 8, after fabricating the primary receptacle 1a, which is provided
with the sidewall section 10 and the bottom plate 21, through the press apparatus 7, the
impact absorption member 3 may be formed at the inner side of the sidewall section
10.

The impact absorption member 3 absorbs the external impact and/or vibration,
thereby preventing the brittle light source and/or optical member from being broken.

The impact absorption member 3 may be formed at the inner side of the sidewall
section 10 through a coating process or an injection molding process. A plurality of
impact absorption members 3 can be continuously formed along the inner side of the
sidewall section 10 while being spaced apart from each other by a predetermined
interval. Further, the impact absorption member 3 may also be formed on the upper
surface of the support section 20 as well as the inner side of the sidewall section 10.

Referring again to FIGS. 1, 6 and 8, after fabricating the primary receptacle 1a,
which is provided with the sidewall section 10 and the bottom plate 21, through the
press apparatus 7 as shown in FIG. 6, the bottom plate 21 is cut by a cutter 8 to
fabricate the receptacle 1 provided with the sidewall section 10 and the support section
20.

The support section 20, which is formed by cutting the bottom plate 21 through the
cutter 8, comprises the first to fourth supports 22, 24, 26 and 28 as illustrated in FIG. 1.
The first support 22 extends from the inner side of the first sidewall 12, and the second
support 24 extends from the inner side of the second sidewall 14. The third support 26
extends from the inner side of the third sidewall 16 and the fourth support 28 extends
from the inner side of the fourth sidewall 18.

The first to fourth supports 22, 24, 26 and 28, which extend from the inner sides of
the first to fourth sidewalls 12, 14, 16 and 18 respectively, may have extension lengths



WO 2008/147102 PCT/KR2008/002979

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

7

of about 0.5mm to 2.0mm. Further, the first to fourth supports 22, 24, 26 and 28
support the optical member and/or the liquid crystal panel.

Referring again to FIGS. 1 and 8, a plurality of protrusions 29 may protrude from the
side of the second support 24 of the support section 20 formed through the cutting
process using the cutter 8. Light sources such as light emitting diodes (not shown) are
coupled with the protrusions 29.

FIG. 9 is an exploded perspective view of the display device according to the first
embodiment and FIG. 10 is a sectional view of the display device shown in FIG. 9.

Referring to FIGS. 9 and 10, the display device comprises the display unit and the re-
ceptacle 1.

The display unit comprises a backlight assembly 2 provided with an optical reflection
member 60 and an optical member 30, and a liquid crystal panel 40.

The receptacle 1 comprises the sidewall section 10 and the support section 20.

For example, the sidewall section 10 of the receptacle 1 comprises four sidewalls
classified into the first sidewall 12, the second sidewall 14, the third sidewall 16 and
the fourth sidewall 18.

The first sidewall 12 faces the third sidewall 16 and the second sidewall 14 faces the
fourth sidewall 18. The first to fourth sidewalls 12, 14, 16 and 18 are interconnected to
form a closed loop. When viewed in a plan view, the first to fourth sidewalls 12, 14, 16
and 18 form a rectangular frame.

The first to fourth sidewalls 12, 14, 16 and 18 may have widths of about 0. 1mm to
3.0mm, respectively.

The support section 20 is integrally formed with the sidewall section 10 of the re-
ceptacle 1. Further, the support section 20 extends or protrudes from the lower end
portion of an inner side of the sidewall section 10 of the receptacle 1 by a prede-
termined length.

The support section 20 comprises the first support 22, the second support 24, the
third support 26 and the fourth support 28.

The first support 22 protrudes from the inner side of the first sidewall 12, and the
second support 24 protrudes from the inner side of the second sidewall 14. The third
support 26 protrudes from the inner side of the third sidewall 16 and the fourth support
28 protrudes from the inner side of the fourth sidewall 18.

The first to fourth supports 22, 24, 26 and 28, which protrude from the first to fourth
sidewalls 12, 14, 16 and 18 may have widths of about 0.5mm to 2.0mm, respectively.
Further, the first to fourth supports 22, 24, 26 and 28 may have thicknesses D of about
0.1mm to 1.0mm, respectively.

According to the embodiment, the sidewall section 10 that comprises the first to

fourth sidewalls 12, 14, 16 and 18 is integrally formed with the support section 20 that
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comprises the first to fourth supports 22, 24, 26 and 28. Further, the sidewall section
10 and the support section 20 may comprise metal such as stainless steel, iron,
aluminum, aluminum alloy or copper. In addition, the sidewall section 10 and the
support section 20 may comprise various metals.

Further, at least one protrusion 29 may protrude from the side of at least one of the
first to fourth supports 22, 24, 26 and 28 that constitute the support section 20.
According to the embodiment, three protrusions 29 protrude from the side of the
second support 24. The protrusions 29 are spaced apart from each other by a prede-
termined interval. Light sources such as light emitted diodes 32 may be provided
among the protrusions 29.

The support section 20 is integrally formed with the sidewall section 10. When the
receptacle 1 comprises metal that does not easily absorb the external impact and/or
vibration, the optical member and the liquid crystal provided in the receptacle 1 may
be easily broken due to the external impact and/or vibration.

Thus, the impact absorption member 3 may be provided in the inner side of the
sidewall section 10 in order to prevent the optical member and the liquid crystal
provided from being broken due to the external impact and/or vibration.

The impact absorption member 3 may comprise synthetic resin having elasticity in
order to absorb the external impact and/or vibration.

The impact absorption member 3 may be continuously provided along the inner side
of the sidewall section 10. Further, a plurality of the impact absorption members 3 may
be provided along the inner sides of the sidewall section 10 while being spaced apart
from each other by a predetermined interval. Furthermore, the impact absorption
member 3 may be provided on the upper surface of the support section 20 as well as
the inner side of the sidewall section 10.

The impact absorption member 3 efficiently absorbs the external impact and/or
vibration, thereby preventing the optical member and the liquid crystal provided from
being broken. Further, the impact absorption member 3 removes micro particles pen-
etrating into the receptacle 1, thereby preventing the inner side of the backlight
assembly 2 from being contaminated.

Further, the locking grooves 50 may be provided in a part of the sidewall section 10
of the receptacle 1. For example, the locking grooves 50 are provided in the first
sidewall 12 and the third sidewall 16, respectively. The locking groove 50 provided in
the first sidewall 12 is referred to as the first locking groove 52 and the locking groove
50 provided in the third sidewall 16 is referred to as the second locking groove 54.

Further, a plurality of the first and second locking grooves 52 and 54 may be
provided in the first and third sidewalls 12 and 16, respectively. In addition, the

locking grooves 50 may also be provided in the second sidewall 14 and/or the fourth
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sidewall 18.

Meanwhile, the locking grooves 50 may also be provided in the support section 20
connected to the sidewall section 10 as well as the sidewall section 10.

Further, locking protrusions 36 and 39, which are provided in the optical member 30
such as a light guide plate 34 or an optical sheet 38, are coupled with the locking
grooves 50 provided in the support section 20 or the sidewall section 10, so that the
optical member 30 can be prevented from moving in the receptacle 1.

Referring again to FIG. 9, the optical reflection member 60 is provided on the rear
surface of the receptacle 1 to cover a through hole formed by the support section 20.
The optical reflection member 60 prevents light, which is generated from the light
source such as the light emitted diode 32, from being leaked to the rear surface of the
receptacle 1 through the through hole formed by the support section 20 and causing
reduction in brightness of light.

The optical reflection member 60 may comprise white synthetic resin having high
light reflectivity. Further, the optical reflection member 60 may comprise a metal plate
having high light reflectivity. In addition, the optical reflection member 60 may
comprise a white synthetic resin film coated on a metal plate.

The optical member 30 is provided in the receptacle 1. For example, the optical
member 30 comprises the light source 32, the light guide plate 34 and the optical sheet
38.

The light source 32 is coupled with the protrusion 29 that protrudes from the support
section 20 formed in the receptacle 1, and generates light necessary for displaying an
image. For example, the light source 32 may comprise a light emitted diode, a CCFL
(cold cathode fluorescent lamp) and the like.

The light guide plate 34 improves the brightness uniformity of light generated from
the light source 32. The light guide plate 34 is provided in a space formed by the
support section 20 and the optical reflection member 60. The locking protrusion 36 that
is coupled with the locking groove 50 to prevent the light guide plate 34 from moving
is provided in a side of the light guide plate 34, which corresponds to the locking
groove 50 formed in the receptacle 1.

The optical sheet 38 is provided on the light guide plate 34. The optical sheet 38 may
comprise a diffusion sheet or a prism sheet for improving the brightness or brightness
uniformity of an image by allowing light, which is output from the light guide plate 34
at a predetermined inclination angle, to be perpendicularly incident into the liquid
crystal panel 40.

The locking protrusion 39 that is coupled with the locking groove 50 to prevent the
optical sheet 38 from moving is provided in a side of the optical sheet 38, which cor-

responds to the locking groove 50 formed in the receptacle 1.
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Further, the liquid crystal panel 40 may be provided on the backlight assembly 2
installed in the receptacle 1.

Referring to FIG. 10, the liquid crystal panel 40 comprises a TFT substrate 43, which
includes a plurality of thin film transistors and pixel electrodes connected to the thin
film transistors, and a color filter substrate 44 which includes a color filter, a common
electrode and the like while facing the TFT substrate 43. Further, the liquid crystal
panel 40 comprises a liquid crystal layer interposed between the TFT substrate 43 and
the color filter substrate 44, a first polarizer 41 provided at the lower surface of the
TFT substrate 43, and a second polarizer 42 provided on the color filter substrate 44.

FIG. 11 is a sectional view illustrating another type of the optical sheet coupled in the
receptacle of the display device shown in FIG. 10. The display device of FIG. 11 is
substantially identical to the display device of FIGS. 9 and 10, except for the optical
sheet of the backlight assembly. Thus, a detailed description about the same elements
will be omitted and the same reference names and numerals are used to designate the
same elements.

Referring to FIG. 11, the display device comprises the display unit provided the
backlight assembly 2 and the liquid crystal panel 40, and the receptacle 1. The
backlight assembly 2 comprises the optical reflection member 60 and the optical
member 30.

According to the embodiment, the optical sheet 38 of the optical member 30 covers
the upper surface of the support section 20, and a part of the optical sheet 38 forms a
bending section 38a which is bent such that the bending section 38a can be provided
along the inner side of the sidewall section 10.

The bending section 38a is provided along the inner side of the sidewall section 10,
thereby absorbing impact and/or vibration applied from the outside of the receptacle 1
without installing an additional impact absorption member for absorbing the impact
and/or vibration.

Hereinafter, a display device according to a second embodiment will be described in
detail with reference to FIGS. 12 to 21.

The display device according to the second embodiment comprises a display unit
(not shown) and a receptacle.

FIGS. 12 to 14 are views illustrating a first chassis 100 and a second chassis 200 of
the receptacle of the display device according to the second embodiment.

Referring to FIG. 12, the first chassis 100 receives a display unit that comprises at
least one of a backlight assembly and a liquid crystal panel. The first chassis 100
comprises a plurality of sidewalls.

For example, the first chassis 100 may comprise four sidewalls forming a rectangular

frame. Hereinafter, the four sidewalls will be referred to as a first sidewall 110, a
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second sidewall 120, a third sidewall 130 and a fourth sidewall 140.

The first sidewall 110 faces the third sidewall 130 and the second sidewall 120 faces
the fourth sidewall 140. The first to fourth sidewalls 110, 120, 130 and 140 are inter-
connected to form a closed loop. When viewed in a plan view, the first to fourth
sidewalls 110, 120, 130 and 140 form a rectangular frame.

Further, lamp receiving grooves 145 may be formed in the inner side of the fourth
sidewall 140 such that light sources of the backlight assembly can be received in the
lamp receiving grooves 145.

Referring to FIG. 13, grooves 105 for receiving light guide plates, which have
various shapes such as triangular shapes or rectangular shapes, can be formed in the
first and third sidewalls 110 and 130 such that the light guide plates of the backlight
assembly can be received in the grooves 105.

For example, the first to fourth sidewalls 110, 120, 130 and 140 may have widths W1
of about 0.1mm to 3.0mm, respectively. Further, the first to fourth sidewalls 110, 120,
130 and 140 may have heights H1 of about 0.1mm to 2.0mm, respectively.

The first chassis 100 may comprise metal. For example, the first chassis 100 may
comprise at least one of stainless steel, iron, aluminum, aluminum alloy and copper. In
addition, the first chassis 100 may comprise various metals.

Referring to FIG. 14, the second chassis 200 is coupled with the first chassis 100 to
receive the display unit that comprises at least one of the backlight assembly and the
liquid crystal panel. The second chassis 200 comprises a plurality of sidewalls.

For example, the second chassis 200 comprises four sidewalls forming a rectangular
frame. Hereinafter, the four sidewalls will be referred to as a first sidewall 210, a
second sidewall 220, a third sidewall 230 and a fourth sidewall 240.

The first sidewall 210 faces the third sidewall 230 and the second sidewall 220 faces
the fourth sidewall 240. The first to fourth sidewalls 210, 220, 230 and 240 are inter-
connected to form a closed loop. When viewed in a plan view, the first to fourth
sidewalls 210, 220, 230 and 240 form a rectangular frame.

The second chassis 200 may have length and breadth substantially identical to those
of the first chassis 100.

Further, the second chassis 200 may have length and breadth larger than or smaller
than those of the first chassis 100.

Furthermore, the sidewalls 210, 220, 230 and 240 of the second chassis 200 may
have widths W2 smaller than widths W1 of the sidewalls 110, 120, 130 and 140 of the
first chassis 100. For example, the first to fourth sidewalls 210, 220, 230 and 240 of the
second chassis 200 may have heights W2 of about 0.1mm to 2.0mm, respectively.
Further, the first to fourth sidewalls 210, 220, 230 and 240 of the second chassis 200

may have heights H2 of about 0.1mm to 2.0mm, respectively.
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The second chassis 200 may comprise metal. For example, the second chassis 200
may comprise at least one of stainless steel, iron, aluminum, aluminum alloy and
copper. In addition, the second chassis 200 may comprise various metals.

FIG. 15 is a plan view illustrating the receptacle of the display device according to
the second embodiment and FIG. 16 is a sectional view taken along line A-A' of FIG.
15.

Referring to FIGS. 15 and 16, the second chassis 200 is coupled on the upper surface
of the first chassis 100. The widths W1 of the sidewalls 110, 120, 130 and 140 of the
first chassis 100 are greater than the widths W2 of the first to fourth sidewalls 210,
220, 230 and 240 of the second chassis 200.

If the second chassis 200 is coupled on the upper surface of the first chassis 100, a
step difference is formed between the first chassis 100 and the second chassis 200.

As illustrated in FIG. 16, when the first chassis 100 is coupled on the lower surface
of the second chassis 200, the second and fourth sidewalls 120 and 140 of the first
chassis 100 protrude inward than the second and fourth sidewalls 220 and 240 of the
second chassis 200.

FIG. 17 is a plan view illustrating another type of the receptacle of the display device
according to the second embodiment and FIG. 18 is a sectional view taken along line
C-C'of FIG. 17.

Referring to FIG. 17, a second chassis 200a has a size smaller than the second chassis
200 of FIG. 14 and may be coupled with the first chassis 100.

Referring to FIG. 17, if the second chassis 200a is coupled on the upper surface of
the first chassis 100, a step difference is formed between the first chassis 100 and the
second chassis 200a. Further, the second chassis 200a has length and breadth smaller
than those of the first chassis 100. If the second chassis 200a is coupled with the first
chassis 100, the upper surfaces of the first to fourth sidewalls 110, 120, 130 and 140 of
the first chassis 100 may be partially exposed.

As illustrated in FIG. 18, if the second chassis 200a is coupled on the upper surface
of the first chassis 100, the surfaces of the second and fourth sidewalls 120 and 140 of
the first chassis 100 may be selectively exposed by the second and fourth sidewalls
220a and 240a of the second chassis 200a.

FIGS. 19 and 20 are sectional views taken along line B-B' of FIG. 15.

Hereinafter, a coupling method of the receptacle comprising the first chassis and the
second chassis will be described with reference to FIGS. 19 and 20.

Referring to FIG. 19, an adhesive member 270 is interposed between the first chassis
100 and the second chassis 200, so that the first chassis 100 and the second chassis 200
can be coupled with each other. For example, the adhesive member 270 can be

prepared in the form of resin or a double coated tape.
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When the first chassis 100 is fixed to the second chassis 200 by using resin, synthetic
resin or silicon is coated on the upper surfaces of the sidewalls (e.g. the first and third
sidewalls 110 and 130) of the first chassis 100, and then the second chassis 200 is
seated on the synthetic resin or silicon such that the second chassis 200 can be fixed to
the first chassis 100.

Further, when the first chassis 100 is fixed to the second chassis 200 by using a
double coated tape, the double coated tape adheres to the upper surfaces of the
sidewalls (e.g. the first and third sidewalls 110 and 130) of the first chassis 100, and
then the second chassis 200 is seated on the double coated tape such that the second
chassis 200 can be integrally formed with the first chassis 100.

Referring to FIG. 20, the first chassis 100 may be coupled with the second chassis
200 through ultrasonic bonding.

According to the ultrasonic bonding, two welding targets are subject to prede-
termined pressure such that one welding target vibrates relative to the other welding
target, so that oxides formed around a diffused part are removed and diffusion occurs
among molecules of the welding targets, thereby realizing metal bonding.

When the first chassis 100 is bonded to the second chassis 200 through the ultrasonic
bonding, since heat is not generated in a bonding area, the first chassis 100 can be
firmly bonded to the second chassis 200 without breakage caused by melting of the
bonding area.

Further, the ultrasonic bonding does not cause environmental contamination while
shortening the bonding time. In addition, the ultrasonic bonding does not require
disposal parts, such as lead or flux, during the welding process regardless of the
amount of products.

Furthermore, since the ultrasonic bonding can be applied to parts having materials
different from each other, the first chassis 100 can be bonded to the second chassis 200
even if they have materials different from each other.

When the first chassis 100 is fixed to the second chassis 200 through the ultrasonic
bonding, the second chassis 200 is seated on the first chassis 100, and then an ul-
trasonic bonding apparatus 280 is placed on the sidewalls (e.g. the first and third
sidewalls 210 and 230) of the second chassis 200, so that the first chassis 100 can be
integrally formed with the second chassis 200 through the ultrasonic bonding apparatus
280.

As described above, after the first chassis 100 and the second chassis 200, which
comprise metal, are coupled with each other, if one of the liquid crystal panel and the
backlight assembly is received in the first chassis 100 and the second chassis 200, the
strength of the display device can be reinforced.

Further, since the first chassis 100 and the second chassis 200 are fabricated by using
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metal, the thickness of the first chassis 100 and the second chassis 200 can be easily
adjusted. Thus, the display device can be fabricated with a slim structure and in a small
size.

Furthermore, since an existing mold frame is not required, a frame injection molding
process or an insert injection molding process is omitted. Thus, the manufacturing cost
can be reduced.

FIG. 21 is a sectional view illustrating the display device according to the second em-
bodiment.

Referring to FIGS. 12, 14 and 21, the first to fourth sidewalls 110, 120, 130 and 140
of the first chassis 100 may have widths W1 greater than widths W2 of the first to
fourth sidewalls 210, 220, 230 and 240 of the second chassis 200.

Since the first and third sidewalls 110 and 130 of the first chassis 100 protrude
inward than the first and third sidewalls 210 and 230 of the second chassis 200, a step
difference is formed between the first chassis 100 and the second chassis 200.

The display unit comprising the liquid crystal panel 40 and the backlight assembly 2
can be received in the first chassis 100 and the second chassis 200 integrally formed
with each other while making contact with the sidewalls of the first chassis 100 and the
second chassis 200. The display unit comprising the liquid crystal panel 40 and the
backlight assembly 2 is substantially identical to the display unit of the first em-
bodiment described in FIG. 10. Accordingly, the same reference numerals and names
are used to designate the same elements of the display device of FIG. 10.

The liquid crystal panel 40 is formed by injecting a liquid crystal layer between the
TFT substrate 43 and the color filter substrate 44. The first and second polarizers 41
and 42 may be formed on and below the liquid crystal panel 40, respectively.

The backlight assembly 2 comprises the light source (not shown), the optical member
30 and the optical reflection member 60.

Although not shown in the drawings, the light source comprises a lamp such as an
LED or a CCFL, and outputs light generated from the lamp to the optical member 30.

The optical member 30 may comprise the light guide plate 34 and the optical sheet
38.

The light guide plate 34 receives light generated from the light emitting section, and
uniformly distributes the light over the whole light emitting area of the backlight.
Although not shown in the drawings, locking protrusions corresponding to the grooves
105 for receiving light guide plates of the first chassis 100 may be formed at the
sidewall of the light guide plate 34.

The optical sheet 38 is attached to the light guide plate 34 and selectively comprises a
lens sheet, a diffusion sheet, a protection sheet and the like.

The optical reflection member 60 is attached to the bottom surface of the light guide
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plate 34 to reflect light, which is leaked through the light guide plate 34 downward,
toward the liquid crystal panel 40.

The liquid crystal panel 40 and the backlight assembly 2 are mounted in the re-
ceptacle formed by coupling the first chassis 100 with the second chassis 200.

Then, the light guide plate 34 is installed in the first chassis 100 while mating contact
with the sidewalls 110,120,130 and 140 of the first chassis 100. Here, the light guide
plate 34 is coupled with the grooves 105 of the first chassis100.

Further, the optical sheet 38 and the liquid crystal panel 40 are received on the upper
surfaces of the sidewalls 110,120,130 and 140 of the first chassis 100. At this time,
since the second chassis 200 is fixed to the upper surface of the first chassis 100, the
second chassis 200 can protect the backlight assembly 2 and the liquid crystal panel
40.

Although not shown in the drawings, after the liquid crystal panel 40 and the
backlight assembly 2 are installed in the receptacle, resin such as silicon may be
injected into the boundary between the receptacle and the liquid crystal panel 40 and
between the receptacle and the backlight assembly 2.

Thus, the liquid crystal panel 40 and the backlight assembly 2 can be fixed to the re-
ceptacle by the silicon. Consequently, the resistance against impact of the display
device can be reinforced.

FIG. 22 is a sectional view illustrating a state in which a liquid crystal panel and a
backlight assembly are mounted in a receptacle of a display device according to the
third embodiment.

A first chassis 300 may have the shape and structure substantially identical to those
of the first chassis 100 described in the second embodiment. However, sidewalls (e.g.
first and third sidewalls 310 and 330) of the first chassis 300 may have narrow widths
W3 of 0.1mm to 0.2mm. Further, the sidewalls (e.g. the first and third sidewalls 310
and 330) of the first chassis 300 may have low heights H3 of 0.Imm to 0.2mm.

Although not shown in FIG. 22, the second and fourth sidewalls 320 and 340 of the
first chassis 300 may also have widths and heights substantially identical to those of
the first and third sidewalls 310 and 330 thereof, respectively.

A second chassis 400 has a size larger than that of the first chassis 300 such that the
second chassis 400 can receive the first chassis 300. That is, the outer peripheral
surfaces of the sidewalls of the first chassis 300 may make contact with the inner
peripheral surfaces of the sidewalls of the second chassis 400.

Accordingly, the second chassis 400 may have a size proportional to the size of the
first chassis 300.

The sidewalls of the second chassis 400 may have heights H4 longer than the heights
H3 of the sidewalls of the first chassis 300. For example, the sidewalls (e.g. the first
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and third sidewalls 410 and 430) of the second chassis 400 may have heights H4 of
0.2mm to 4.0mm.

Although not shown in FIG. 22, the second and fourth sidewalls 420 and 440 of the
second chassis 400 may also have widths and heights substantially identical to those of
the first and third sidewalls 410 and 430 thereof, respectively.

In order to couple the first chassis 300 with the second chassis 400, an adhesive
member is attached to the outer peripheral surfaces of the sidewalls of the first chassis
300 and then the inner peripheral surfaces of the sidewalls of the second chassis 400
are located on the outer peripheral surfaces of the sidewalls of the first chassis 300.

Further, in order to couple the first chassis 300 with the second chassis 400, the outer
peripheral surfaces of the sidewalls of the first chassis 300 are located on the inner
peripheral surfaces of the sidewalls of the second chassis 400, and then the outer
peripheral surfaces of the sidewalls of the second chassis 400 are subject to the ul-
trasonic bonding.

As the first chassis 300 is coupled with the second chassis 400 as described above,
the first chassis 300 is received in the second chassis 400.

Since the sidewalls of the second chassis 400 have the heights H4 greater than the
heights H3 of the sidewalls of the first chassis 300, the second chassis 400 protrudes
beyond the upper surface of the first chassis 300 by the difference between the height
H4 and the height H3 when the second chassis 400 is coupled with the first chassis
300.

Accordingly, the liquid crystal panel 40 and the backlight assembly 2 can be
mounted in the first chassis 300 and the second chassis 400 integrally formed with
each other.

Then, the light guide plate 34 is installed in the first chassis 300 while making
contact with the sidewalls of the first chassis 300, and the optical sheet 38 and the
liquid crystal panel 40 are received on the upper surfaces of the sidewalls of the first
chassis 300.

Since the second chassis 400 is fixed to the outer peripheral surfaces of the sidewalls
of the first chassis 300, the second chassis 400 can protect the side portions of the
backlight assembly 2 and the liquid crystal panel 40.

FIGS. 23 and 24 are perspective views illustrating a state in which a first chassis and
a second chassis are each other in a receptacle of a display device according the fourth
embodiment.

Since the first chassis 100 is substantially identical to that described in the second
embodiment with reference to FIGS. 12 and 13, a detailed description will be omitted.

Referring to FIG. 23, the second chassis 600 is selectively formed on the first chassis

100. The second chassis 600 is formed with grooves 650 that selectively expose the
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surface of the first chassis 100.

That is, the first and third sidewalls 610 and 630 of the second chassis 600 are se-
lectively formed to partially expose the first and third sidewalls 110 and 130 of the first
chassis 100. Further, the second and fourth sidewalls 620 and 640 of the second chassis
600 cover the second and fourth sidewalls 120 and 140 of the first chassis 100.

If one or more grooves 650 are formed in the first and third sidewalls 610 and 630 of
the second chassis 600, the second chassis 600 can be easily coupled with an external
coupling structure (not shown) such as a case.

Referring to FIG. 24, the sidewalls of the second chassis 600 can be selectively
formed. For example, the second sidewall 620 or the fourth sidewall 640 of the second
chassis 600 as illustrated in FIG. 23 may also be removed.

Further, the grooves 650 may be formed at the first and third sidewalls 610 and 630
of the second chassis 600.

FIG. 25 is a perspective view illustrating a state in which a first chassis and a second
chassis are coupled with each other in a receptacle of a display device according the
fifth embodiment.

Since the second chassis 200 is substantially identical to that described in the second
embodiment with reference to FIG. 14, a detailed description will be omitted.

The first chassis 500 can have the structure and shape substantially identical to those
of the first chassis described in the second embodiment except for groves 550. Further,
the grooves 550 may be selectively formed in first and third sidewalls 510 and 530.

As described above, if one or more grooves 550 are formed in the first and third
sidewalls 510 and 530 of the first chassis 500, the first chassis 500 can be easily
coupled with an external coupling structure (not shown) such as a case.

Hereinafter, a receptacle of a display device according the sixth embodiment will be
described with reference to FIGS. 26 and 27.

FIG. 26 is a perspective view illustrating a state in which a first chassis and a second
chassis are coupled with each other in a receptacle according the sixth embodiment,
and FIG. 27 is a sectional view illustrating a state in which a liquid crystal panel and a
backlight assembly are coupled with the receptacle.

Referring to FIGS. 26 and 27, the first chassis 700 receives at least one of the
backlight assembly 2 and the liquid crystal panel 40, and comprises a plurality of
sidewalls.

For example, the first chassis 700 may comprise four sidewalls forming a rectangular
frame. Hereinafter, the four sidewalls will be referred to as a first sidewall 710, a
second sidewall 720, a third sidewall 730 and a fourth sidewall 740.

The first sidewall 710 faces the third sidewall 730 and the second sidewall 720 faces
the fourth sidewall 740. The first to fourth sidewalls 710, 720, 730 and 740 are inter-
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connected to form a closed loop. When viewed in a plan view, the first to fourth
sidewalls 710, 720, 730 and 740 form a rectangular frame.

The first to fourth sidewalls 710, 720, 730 and 740 are vertically bent. That is, the
first to fourth sidewalls 710, 720, 730 and 740 comprise a horizontal section 750 for
receiving a light guide plate 34, and a vertical section 760 vertically extending upward
from the horizontal section 750.

For example, the horizontal section 750 of the first to fourth sidewalls 710, 720, 730
and 740 may have a length D1 of 0.1mm to 3.0mm. Further, the vertical section 760 of
the first to fourth sidewalls 710, 720, 730 and 740 may have a length D2 of 0.1mm to
3.0mm.

The vertical bending of the first to fourth sidewalls 710, 720, 730 and 740 can be
achieved through a hemming process.

Since the second chassis 800 is the shape substantially identical to that described in
the second embodiment with reference to FIG. 14, a detailed description will be
omitted. The second chassis 800 has a width shorter than that of the second chassis 200
described in the second embodiment.

If the first chassis 700 is coupled with the second chassis 800, the second chassis 800
is received in the horizontal section 750 and the vertical section 760 of the first to
fourth sidewalls 710, 720, 730 and 740 formed in the first chassis 700.

That is, the horizontal section 750 and the vertical section 760 of the first to fourth
sidewalls 710, 720, 730 and 740 formed in the first chassis 700 make contact with the
lower surfaces and the outer sides of sidewalls 810, 820, 830 and 840 of the second
chassis 800, respectively, so that the second chassis 800 can be received in the first
chassis 700.

The first chassis 700 and the second chassis 800 may be integrally formed with each
other by using an adhesive member or through an ultrasonic bonding process.

Then, since the lower surfaces and the outer sides of sidewalls 810, 820, 830 and 840
of the second chassis 800 are fixedly supported by the horizontal section 750 and the
vertical section 760 of the first to fourth sidewalls 710, 720, 730 and 740 formed in the
first chassis 700, the first chassis 700 can be firmly coupled with the second chassis
800.

Further, the strength of the first chassis 700 and the second chassis 800, which are in-
tegrally formed with each other, is reinforced, so that the liquid crystal panel 40 and
the backlight assembly 2 can be protected from external impact.

Any reference in this specification to "one embodiment," "an embodiment,"
"example embodiment," etc., means that a particular feature, structure, or characteristic
described in connection with the embodiment is included in at least one embodiment of

the invention. The appearances of such phrases in various places in the specification
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are not necessarily all referring to the same embodiment. Further, when a particular
feature, structure, or characteristic is described in connection with any embodiment, it
is submitted that it is within the purview of one skilled in the art to effect such feature,

structure, or characteristic in connection with other ones of the embodiments.
Although embodiments have been described with reference to a number of il-

lustrative embodiments thereof, it should be understood that numerous other modi-
fications and embodiments can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of this disclosure. More particularly,
various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.

Industrial Applicability

According to the embodiments, the display devices are applied to display modules.
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Claims
1. A display device comprising:
a receptacle comprising a sidewall section, and a support section extending from
an inner side of the sidewall section; and
a liquid crystal panel and a backlight assembly, at least one of which is received
in the receptacle.
The display device as claimed in claim 1, wherein the sidewall section and the
support section comprise metal.
The display device as claimed in claim 1, wherein a plurality of protrusions are
formed at least a part of the support section.
The display device as claimed in claim 1, wherein an impact absorption member
is provided at the inner side of the sidewall section to absorb impact and
vibration.
The display device as claimed in claim 1, wherein at least one locking groove is
formed at an inner side of at least one of the sidewall section and the support
section.
The display device as claimed in claim 5, wherein the backlight assembly
comprises:
an optical reflection member provided on a rear surface of the receptacle to cover
a through hole formed by the support section;
an optical member provided in the receptacle; and
a light source provided at one side of the receptacle.
The display device as claimed in claim 6, wherein the optical member comprises
a protrusion coupled with the locking groove, and a light guide plate provided in
a space formed by the support section and the optical reflection member.
The display device as claimed in claim 6, wherein the optical member comprises
an optical sheet supported by the support section.
The display device as claimed in claim 8, wherein a part of the optical sheet is
bent in parallel with the inner side of the sidewall section while covering the
inner side of the sidewall section.
A display device comprising:
a display unit comprising at least one of a liquid crystal panel and a backlight
assembly;
a first chassis comprising sidewalls for receiving the display unit; and
a second chassis comprising sidewalls such that the second chassis is coupled
with the first chassis.

The display device as claimed in claim 10, wherein the first chassis has a
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rectangular frame shape defined by the sidewalls, and at least one of the
sidewalls of the first chassis comprises a lamp receiving section and a section for
receiving a light guide plate.

The display device as claimed in claim 10, wherein the second chassis comprises
four sidewalls forming a rectangular frame or at least two sidewalls, in which at
least one of the sidewalls is open.

The display device as claimed in claim 10, wherein the second chassis has a size
smaller than or equal to a size of the first chassis, and a width of the sidewall of
the second chassis is shorter than a width of the sidewall of the first chassis such
that the second chassis is in or on the first chassis.

The display device as claimed in claim 10, wherein the sidewalls of the first
chassis comprise a horizontal section and a vertical section extending vertically
from the horizontal section, in which the second chassis is accommodated in the
first chassis while making contact with the sidewalls of the first chassis.

The display device as claimed in claim 10, wherein the second chassis has a size
larger than a size of the first chassis, so that the first chassis is accommodated in
the second chassis.

The display device as claimed in claim 10, wherein grooves are selectively
formed in sidewalls of at least one of the first chassis and the second chassis.

A method for manufacturing a display device, the method comprising the steps
of:

forming a first chassis provided with sidewalls for receiving at least one of a
liquid crystal panel and a backlight assembly;

forming a second chassis provided with sidewalls coupled with the first chassis;
and

coupling the first chassis with the second chassis.

The method as claimed in claim 17, wherein the first chassis is coupled with the
second chassis by using an adhesive member or through an ultrasonic bonding
process.

The method as claimed in claim 17, wherein the first chassis has a rectangular
frame shape defined by the sidewalls, the second chassis has a size smaller than
or equal to a size of the first chassis, and a width of the sidewall of the second
chassis is shorter than a width of the sidewall of the first chassis, so that the
second chassis is coupled with an upper portion of the first chassis.

The method as claimed in claim 17, wherein the first chassis has a rectangular
frame shape defined by the sidewalls, and the second chassis has a size smaller
than a size of the first chassis, so that the first chassis is accommodated in the

second chassis.
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