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(57) ABSTRACT

A liquid crystal display device includes: a bottom frame
having a horizontal portion and a vertical portion extending
from an edge region of the horizontal portion; a backlight unit
disposed on the horizontal portion; a liquid crystal panel on
the vertical portion and over the backlight unit; a side frame
combined with the bottom frame to surround the vertical
portion, the side frame having a step portion; and a side
supporting means on the step portion, the side supporting
means contacting a side surface of the liquid crystal panel to
support the liquid crystal panel, wherein the side supporting
means includes a light-curable material that expands due to
irradiation of a ultraviolet ray.
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LIQUID CRYSTAL DISPLAY DEVICE
INCLUDING SIDE SUPPORTING MEANS
AND METHOD OF FABRICATING THE SAME

[0001] This application claims the priority and the benefit
under 35 U.S.C. §119(a) on Korean Patent Application No.
10-2011-0071990, filed on Jul. 20, 2011, the entire contents
of which are hereby incorporated by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present disclosure relates to a liquid crystal

display device, and more particularly, to a liquid crystal dis-
play device having a light weight and a thin profile with
various external appearances and a method of fabricating the
liquid crystal display device.

[0004] 2. Discussion of the Related Art

[0005] A liquid crystal display (LCD) device that has been
widely used for a television or a monitor because of its supe-
riority in displaying a moving image and high contrast ratio
produces images by using optical anisotropy and polarization
properties of liquid crystal molecules. The LCD device
includes a liquid crystal panel that is composed of facing two
substrates and a liquid crystal layer between the two sub-
strates. An alignment direction of liquid crystal molecules in
the liquid crystal panel is changed by an electric field so that
the liquid crystal panel can produce difference in transmit-
tance.

[0006] Sincethe LCD device is a non-emissive type display
device, an additional light source is required. Accordingly, a
backlight unit including a light source is disposed under the
liquid crystal panel, For example, one of a cold cathode
fluorescent lamp (CCFL), an external electrode fluorescent
lamp (EEFL) and a light emitting diode (LED) may be used as
the light source.

[0007] FIG. 1 is a cross-sectional view showing a liquid
crystal display device according to the related art. In FIG. 1,
a liquid crystal display (LCD) device 1 includes a liquid
crystal panel 10, a backlight unit 20, a main frame 30, a top
frame 40 and a bottom frame 50.

[0008] The liquid crystal panel 10 displaying an image
includes first and second substrates 12 and 14 facing and
spaced apart from each other and a liquid crystal layer inter-
posed therebetween. The liquid crystal panel 10 further
includes first and second polarizing plates 19¢ and 196 on
outer surfaces of the first and second substrates 12 and 14,
respectively. The backlight unit 20 is disposed under the
liquid crystal panel 10. The backlight unit 20 includes a light
emitting diode (LED) assembly 29, a reflecting plate 25, a
light guide plate 23 and a plurality of optical sheets 21. The
LED assembly 29 is disposed along at least one side of the
main frame 30 and the reflecting plate 25 having a white color
or a silver color is disposed over the bottom frame 50. In
addition, the light guide plate 23 is disposed over the reflect-
ing plate 25 and the plurality of optical sheets 21 are disposed
over the light guide plate 23.

[0009] The LED assembly 29 disposed on a side of the light
guide plate 23 includes a plurality of LEDs 294 emitting a
white-colored light and an LED printed circuit board (PCB)
29b where the plurality of LEDs 29a are formed.

[0010] Theliquid crystal panel 10 and the backlight unit 20
are integrated by combination of the main frame 30, the top
frame 40 and the bottom frame 50. The main frame 30 having
a rectangular ring shape surrounds an edge portion of the
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liquid crystal panel 10 and the backlight unit 20. In addition,
the top frame 40 covers a front edge portion of the liquid
crystal panel 10 and the bottom frame 50 covers a rear surface
of the backlight unit 20. Since the top frame 40 has a bent
rectangular ring shape whose cross-section has an “L” shape
to cover the front edge portion and the side portion of the
liquid crystal panel 10, the liquid crystal panel 10 is exposed
through the top frame 40 so that the image ofthe liquid crystal
panel 10 can be displayed.

[0011] Recently, the LCD device has been used for a moni-
tor of a desktop computer and a wail-mountable television as
well as a portable computer, and the application field of the
LCD device has been gradually extended. In addition, the
LCD device having an enlarged display area with a reduced
weight and a reduced volume has been actively researched.
However, since the LCD device includes a lot of elements,
there is a limit to the thin profile and the light weight of the
LCD device.

[0012] In addition, the fabrication cost of the LCD device
increases due to the top frame 40. After a metal plate is cut to
have a rectangular shape, an open portion of a rectangular
shape is formed in the cut metal plate. Next, the cut metal
plate is worked through bending and drawing processes to
have an “L” shaped cross-section, thereby the top frame 40
obtained. Since the top frame 40 is formed to have an open
portion by cutting and removing a portion of the metal plate,
a material cost increases.

[0013] Asaresult,an LCD device where a width of bezel is
minimized without a top frame has been recently suggested.
Since the top frame covering the front edge portion of the
liquid crystal panel is omitted, the LCD device includes a side
supporting means on a side frame for supporting a side por-
tion of the liquid crystal panel. The side frame including the
side supporting means may be formed through a double injec-
tion molding. Alternatively, the LCD device includes the side
supporting means on the main frame for supporting and pro-
tecting the side portion of the liquid crystal panel.

[0014] The side supporting means has a rectangular ring
shape having an opening and is formed of thermoplastic
polyurethane or thermoplastic elastomer. After the side sup-
porting means of thermoplastic polyurethane or thermoplas-
tic elastomer is formed on the side frame or the main frame,
the liquid crystal panel is disposed on the main frame. When
the side supporting means is formed to have a size of the
opening exactly the same as a size of the liquid crystal panel,
the liquid crystal panel may be bent while the liquid crystal
panel is disposed on the main frame. As a result, the liquid
crystal panel may be cracked or edge portions of the liquid
crystal panel may be broken due to a bending stress. When the
side supporting means is formed to have a size of the opening
smaller than a size of the liquid crystal panel, the liquid crystal
panel may not be supported by the side supporting means. In
addition, as time passes after fabrication of the LCD device,
foreign substances may be trapped in a gap between the liquid
crystal panel and the side supporting means. As a result, an
appearance of the LCD device is deteriorated.

[0015] The gap between the liquid crystal panel and the
side supporting means may be filled with a material such as
silicon by a coating process. However, the gap is not be
completely filled due to difference in gap distance according
to position so that the foreign substances can be trapped in the
gap. Further, fabrication cost of the LCD device increases due
to the additional coating process and productivity of the LCD
device decreases due to increase in fabrication time.
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BRIEF SUMMARY

[0016] A liquid crystal display device includes: a bottom
frame having a horizontal portion and a vertical portion
extending from an edge region of the horizontal portion; a
backlight unit disposed on the horizontal portion; a liquid
crystal panel on the vertical portion and over the backlight
unit; a side frame combined with the bottom frame to sur-
round the vertical portion, the side frame having a step por-
tion; and a side supporting means on the step portion, the side
supporting means contacting a side surface of the liquid crys-
tal panel to support the liquid crystal panel, wherein the side
supporting means includes a light-curable material that
expands due to irradiation of a ultraviolet ray.

[0017] In another aspect, a method of fabricating a liquid
crystal display device includes: disposing a backlight unit on
a horizontal portion of a bottom frame; combining a side
frame with bottom frame, the side frame surrounding a ver-
tical portion of the bottom frame; coating a solution of a
light-curable material on a step portion of the side frame to
form a precursor of a gel state; disposing a liquid crystal panel
on the vertical portion, the liquid crystal panel spaced apart
from the precursor; and irradiating an ultraviolet ray onto the
precursor so that the precursor expands to form a side sup-
porting means, the side supporting means contacting a side
surface of the liquid crystal panel to support the liquid crystal
panel,

[0018] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention,
[0020] In the drawings:

[0021] FIG. 1 is a cross-sectional view showing a liquid
crystal display device according to the related art;

[0022] FIG. 2 is a cross-sectional view showing a liquid
crystal display device according to an embodiment of the
present invention;

[0023] FIG. 3 is a view showing a characteristic of a side
supporting means of a light-curable material according to an
embodiment of the present invention;

[0024] FIG. 4 is a view showing a characteristic of an
initiator of a side light-curable material for a supporting
means according to an embodiment of the present invention;
and

[0025] FIGS. 5Ato 5C are cross-sectional views showing a
method of fabricating a liquid crystal display device accord-
ing to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS
AND THE PRESENTLY PREFERRED
EMBODIMENTS

[0026] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible,
similar reference numbers will be used to refer to the same or
similar parts.
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[0027] FIG. 2 is a cross-sectional view showing a liquid
crystal display device according to an embodiment of the
present invention.

[0028] InFIG. 2, aliquid crystal display (LCD) device 100
includes a liquid crystal panel 130, a backlight unit 128, a
bottom frame 105 and a side frame 108. The liquid crystal
panel 130 and the backlight unit 128 are surrounded and
modularized by the bottom frame 105 and the side frame 108.
[0029] The liquid crystal panel 130 displaying an image
includes first and second substrates 133 and 136 facing and
spaced apart from each other and a liquid crystal layer (not
shown) interposed therebetween. Although not shown, when
the liquid crystal panel 130 has an active matrix type, a gate
line, a data line, a thin film transistor (TFT) and a pixel
electrode are formed on an inner surface of the first substrate
133 referred to as a lower substrate or an array substrate and
acolor filter layer, and a black matrix and acommon electrode
are formed on an inner surface of the second substrate 136
referred to as an upper substrate or a color filter substrate. The
gate line and the data line cross each other to define a pixel
region and the TFT is connected to the gate line and the data
line. In addition, the pixel electrode is connected to the TFT.

[0030] The color filter layer includes red, green and blue
color filters each corresponding to the pixel region, and the
black matrix covers the gate line, the data line and the TFT.
Further, the common electrode is formed on the color filter
layer and the black matrix. Moreover, first and second polar-
izing plates 141 and 145 where a predetermined polarized
light selectively passes may be formed on outer surfaces of
the first and second substrates 133 and 136, respectively.

[0031] A printed circuit board (PCB) (not shown) is con-
nected to at least one side of the liquid crystal panel 130
through a connecting means (not shown) such as a flexible
circuit board (FPC) or a tape carrier package (TCP). The PCB
may be bent toward a side surface or a rear surface of the
bottom frame 105 during modularization process.

[0032] Whenthe TFT connected to the gate line is turned on
by a gate signal of a gate driving circuit, a data signal of a data
driving circuit is applied to the pixel electrode through the
data line and an alignment direction of liquid crystal mol-
ecules of the liquid crystal layer is changed by an electric field
generated between the pixel electrode and the common elec-
trode. As a result, the liquid crystal panel 130 produces trans-
mittance difference and displays images.

[0033] Thebacklight unit 128 supplying alight to the liquid
crystal panel 130 is disposed under the liquid crystal panel
130. The backlight unit 128 includes a light emitting diode
(LED) assembly (not shown) as a light source, a reflecting
plate 123, a light guide plate 121 and a plurality of optical
sheets 125. The LED assembly is disposed along at least one
side of the light guide plate 121 and the reflecting plate 123
having a white color or a silver color is disposed over the
bottom frame 105. In addition, the light guide plate 121 is
disposed over the reflecting plate 123 and the plurality of
optical sheets 125 are disposed over the light guide plate 121.

[0034] Although not shown, the LED assembly may
include a plurality of LEDs and an LED printed circuit board
(PCB) where the plurality of LEDs are separately disposed.
Each of the plurality of LEDs may include an LED chip
emitting red-colored, green-colored and blue-colored lights
or a white-colored light and emit a white-colored light to an
incident surface of the light guide plate 121. Alternatively, the
plurality of LEDs may include a plurality of red LEDs, a
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plurality of green LEDs and a plurality of blue LEDs and emit
a white-colored light by turning on the red, green and blue
LEDs at the same time.

[0035] Althoughthe LED assembly is used as a light source
in FIG. 2, one of a cold cathode fluorescent lamp (CCFL) and
an external electrode fluorescent lamp (EEFL) may be used as
a light source in another embodiment.

[0036] The light emitted from the plurality of LEDs enters
the light guide plate 121 and is uniformly diffused in the
whole light guide plate 121 by total reflection so that a planar
light can be supplied to the liquid crystal panel 130. For the
purpose of supplying a uniform planar light, the light guide
plate 121 may include a uniformity pattern on a rear surface
thereof. For example, one of an elliptical pattern, a polygonal
pattern and a hologram pattern may be formed on the rear
surface of the light guide plate 121 as a uniformity pattern to
guide the light entering the light guide plate 121 and the
uniformity pattern may be formed by a printing method or an
injecting method.

[0037] Thereflecting plate 123 under the rear surface of the
light guide plate 121 reflects the light penetrating the rear
surface of the light guide plate 121 toward the liquid crystal
panel 130 to improve brightness and efficiency of the light.
The plurality of optical sheets 125 over the light guide plate
121 may include a diffusing sheet and at least one collimating
sheet. The plurality of optical sheets 125 may diffuse or
collimate the light having passed through the light guide plate
121 to improve uniformity of the planar light.

[0038] The liquid crystal panel 130 and the backlight unit
128 are modularized and integrated by the bottom frame 105
and the side frame 108. The bottom frame 105 includes a
horizontal portion 1054 contacting a rear surface of the back-
light unit 128 and a vertical portion 1055 vertically extending
from an edge region of the horizontal portion 105a and con-
tacting a side surface of the backlight unit 128. The side frame
108 having a rectangular ring shape is disposed on the edge
region of the horizontal portion 105a. The side frame 108
surrounds side surfaces of the liquid crystal panel 130 and the
backlight unit 128 and is combined with the bottom frame
105.

[0039] Theside frame 108 includes a step portion 110 on an
inner surface thereof to have an “L.”” shaped cross-section. A
side supporting means 155 is formed on the step portion 110
to contact side and bottom surface of the step portion110. The
side supporting means 155 is formed of a light-curable mate-
rial. For example, the light-curable material may expand and
be hardened by irradiation of an ultraviolet (UV) ray.

[0040] The liquid crystal panel 130 and the backlight unit
128 are modularized by the bottom frame 105 and the side
frame 108 to constitute the LCD device 100. Since a main
frame and a top frame according to the related art are omitted,
the LCD device 100 has a light weight and a thin profile with
a narrow bezel. In addition, fabrication process of the LCD
device is simplified and the modularization process is more
easily performed. Further, since the side supporting means
155 contacts a side surface of the liquid crystal panel 130,
generation of a gap between the liquid crystal panel 130 and
the side supporting means 155 is prevented. As a result,
deterioration in appearance of the LCD device 100 due to the
foreign substances is prevented

[0041] FIG. 3 is a view showing a characteristic of a side
supporting means of a light-curable material according to an
embodiment of the present invention. For convenience, a
portion of a side supporting means is shown in FIG. 3.
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[0042] In FIG. 3, a precursor 1554 is formed on a step
portion 110 (of FIG. 2) and a side supporting means 155 is
formed by irradiating an ultraviolet (UV) ray onto a precursor
155a once. The precursor 155a having a gel state may be
formed by coating a light-curable material of a solution state.
The precursor 155a of a gel state expands and is hardened by
irradiation of the UV ray. For example, the precursor 1554
may have a first volume and the side supporting means 155
may have a second volume greater than the first volume. A
nitrogen gas (N,) is generated in the precursor 1554 of a gel
state by irradiation of the UV ray and the precursor 1554 of
the first volume expands due to the nitrogen gas (N,) to
become the side supporting means 155 of the second volume.
After a solvent in the side supporting means 155 is evapo-
rated, the side supporting means 155 is completely hardened
to have a solid state. After the side supporting means 155 of a
solid state is formed by irradiation of the UV ray, the volume
of'the side supporting means 155 is not changed even when an
additional UV ray is irradiated onto or a heat is added to the
side supporting means 155.

[0043] The light-curable material for the side supporting
means 155 includes an acrylic copolymer resin, an acrylic
monomer, a crosslinking monomer, an initiator and a silane
coupling agent. For example, the light-curable material for
the side supporting means 155 may include about 98% to
about 99.5% by weight of an acrylic copolymer resin, an
acrylic monomer and a crosslinking monomer, where the
acrylic copolymer resin, the acrylic monomer and the
crosslinking monomer have a weight ratio within a range of
14:3:3 to 6:2:2, and about 0.5% to about 2% by weight of an
initiator and a silane coupling agent, where the initiator and
the silane coupling agent have a weight ratio within a range of
6:4 to 5:5. For example, the light-curable material of the side
supporting means 155 may include about 58.8% to about
69.7% by weight of an acrylic copolymer resin, about 14.7%
to about 19.9% by weight of an acrylic monomer, about
14.7% to about 19.9% by weight of a crosslinking monomer,
about 0.3% to about 1.2% by weight of an initiator and about
0.2% to about 1% by weight of a silane coupling agent.

[0044] The acrylic copolymer resin influences visibility
and hardening degree of the side supporting means 155 and
has a weight-average molecular weight (Mw) converted to
polystyrene of about 2000 to about 6000. For example, the
acrylic copolymer resin may include at least one of epoxy
acrylate resin, urethane acrylate resin, polyester acrylate
resin, silicon acrylate resin, amino acrylate resin, epoxy
methacrylate resin, urethane methacrylate resin, polyester
methacrylate resin, silicon methacrylate resin and amino
methacrylate resin.

[0045] The acrylic monomer influences visibility and coat-
ing degree of'the side supporting means 155. For example, the
acrylic monomer may include at least one of 2-butoxyethyl
acrylate, 2-butoxyethyl methacrylate, 2-ethoxyethyl acrylate,
2-ethoxyethyl methacrylate, 2-ethyl-2-adamantyl acrylate,
2-ethyl-2-adamantyl methacrylate, 2-hydroxyethyl acrylate,
2-methyl-2-adamantyl  acrylate, 2-methyl-2-adamantyl
methacrylate, benzyl acrylate, cyclohexyl acrylate, di(ethyl-
ene glycol) ethyl ether acrylate, di(ethylene glycol) ethyl
ether methacrylate, di(ethylene glycol) methyl ether meth-
acrylate, dicyclopentanyl acrylate, epoxy acrylate, ethylene
glycol methyl ether acrylate, ethylene glycol phenyl ether
acrylate, hydroxypropyl acrylate, isobornyl acrylate, methyl
adamentyl acrylate, neopentyl glycol benzonate acrylate,
2-hydroxyethyl methacrylate, adamantyl methacrylate, allyl
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methacrylate, benzyl methacrylate, cyclohexyl methacrylate,
dicyclopentanyl methacrylate, epoxy cyclohexyl methyl
methacrylate, ethylene glycol phenyl ether methacrylate,
hydroxybutyl methacrylate, hydroxypropyl methacrylate,
isobornyl methacrylate, glycidyl methacrylate, methyl ada-
mantyl methacrylate, methyl methacrylate and methyl gly-
cidyl methacrylate; a first acrylate group including isobutyl
acrylate, tert-butyl acrylate, lauryl acrylate, alkyl acrylate,
2-hydroxy acrylate, trimethoxybutyl acrylate, ethyl carbitol
acrylate, phenoxyethyl acrylate, 4-hydroxybutyl acrylate and
2-hydroxy-3-phenoxypropyl acrylate and a first methacrylate
group corresponding to the first acrylate group; a second
acrylate group including 3-fluoroethyl acrylate and 4-fluoro-
propyl acrylate and a second methacrylate group correspond-
ing to the second acrylate group; and a third acrylate group
including triethyl siloxyl ethyl acrylate and a third methacry-
late group corresponding to the third acrylate group.

[0046] The crosslinking monomer influences visibility and
hardening degree of the side supporting means 155. For
example, the crosslinking monomer may include at least one
of a fourth acrylate group including 1,4-butanediol diacry-
late, 1,6-hexanediol diacrylate, 1,3-butylene glycol diacry-
late, neopentyl glycol diacrylate, ethylene glycol diacrylate,
diethylene glycol diacrylate, propylene glycol diacrylate,
pentaerythritol tetraacrylate, pentaerythritol diacrylate, pen-
taerythritol triacrylate, dipentaerythritol triacrylate, dipen-
taerythritol pentaacrylate, pentaerythritol hexaacrylate, tri-
ethylene glycol diacrylate, polyethylene glycol diacrylate,
dipentaerythritol diacrylate, sorbitol triacrylate, bisphenol A
diacrylate derivative and trimethylol propane triacrylate and a
fourth methacrylate group corresponding to the fourth acry-
late group.

[0047] FIG. 4 is a view showing a characteristic of an
initiator of a side light-curable material for a supporting
means according to an embodiment of the present invention.
[0048] In FIG. 4, the initiator may include one of a diazo-
quinone (DQ) group or mixture of at least two of a DQ group.
A DQ material of a DQ group includes a nitrogen molecule
(N,). When an UV ray is irradiated onto the side supporting
means 155 of a light-curable material including the DQ mate-
rial as an initiator, the nitrogen molecule (N,) is separated as
a gas state from the DQ material an the light-curable material
expands without an additional foaming gas. Accordingly, the
initiator of a DQ material contributes to expansion of the
light-curable material by providing a nitrogen gas. In addi-
tion, the initiator derives hardening of the light-curable mate-
rial by connecting the acrylic copolymer resin, the acrylic
monomer and the crosslinking monomer.

[0049] Referring again to FIG. 3, the silane coupling agent
of the light-curable material improves adhesion force
between the side supporting means 155 and the side frame
108 (of FIG. 2). For example, the silane coupling agent may
include one of an epoxy group including 2-(3,4epoxycyclo-
hexyl)ethyl trimethoxysilane, 3-glycidoxy trimethoxysilane
and 3-glycidoxy propyl trimethoxysilane; an amine group
including N-2(aminoethyl)3-aminopropyl methyl dimethox-
ysilane, N-2(aminoethyl)3-aminopropyl trimethoxysilane,
N-2(aminoethyl)3-aminopropyl triethoxysilane, 3-amino-
propyl trimethoxysilane, 3-aminopropyl triethoxysilane,
3-triethoxysily-N-(1,3-dimethylbutylidene)propylamine and
N-phenyl-3-aminopropyl trimethoxysilane; a mercapto
group including 3-mercaptopropyl methyl dimethoxysilane
and 3-mercaptopropyl triethoxysilane; and an isocyanate
group including 3-isocyanatepropyl triethoxysilane.
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[0050] The light-curable material of the side supporting
means 155 may include an acrylic copolymer resin, an acrylic
monomer, a crosslinking monomer, an initiator and a silane
coupling agent in a solvent. For example, the solvent may
have an alcohol-dispersed system. The light-curable material
of the side supporting means 155 may further include an
additive. For example, the additive may include a pigment
having a color such as black.

[0051] After the solution of the light-curable material that
includes the acrylic copolymer resin, the acrylic monomer,
the crosslinking monomer, the initiator and the silane cou-
pling agent in the solvent is coated on the step portion 110 to
form the precursor 1554, the UV ray is irradiated onto the
precursor 1554 and the precursor 155a expands by irradiation
of the UV ray. Subsequently, the solvent is evaporated and
eliminated to form the side supporting means 155 that is
completely hardened. As a result, the modularization process
where the liquid crystal panel 130 (of FIG. 2) is disposed on
the vertical portion 10556 (of FIG. 2) of the bottom frame 105
(of FIG. 2) is performed without bending of the liquid crystal
panel 130. Accordingly, damages such as break or crack of the
liquid crystal panel 130 are prevented. In addition, fabrication
cost decreases and productivity is improved.

[0052] FIGS.5A to 5C are cross-sectional views showing a
method of fabricating a liquid crystal display device accord-
ing to an embodiment of the present invention.

[0053] InFIG.5A, after first and second substrates 133 and
136 are attached and a liquid crystal layer (not shown) is
interposed between the first and second substrates 133 and
136, first and second polarizing plates 141 and 145 are formed
on outer surfaces of the first and second substrates 133 and
136, respectively, to form a liquid crystal panel 130.

[0054] Next, a printed circuit board (PCB) (not shown) is
connected to the liquid crystal panel 130 through a connect-
ing means (not shown) such as a flexible circuit board (FPC)
or a tape carrier package (TCP). Next, a backlight unit 128 is
disposed on a horizontal portion 1054 of a bottom frame 105,
a side frame 108 is assembled with the bottom frame 105 to
surround a side surface of a vertical portion 1056 of the
bottom frame 105.

[0055] Next, a solution of a light-curable material that
includes an acrylic copolymer resin, an acrylic monomer, a
crosslinking monomer, an initiator and a silane coupling
agent in a solvent is coated on a step portion 110 of the side
frame 108 to form a precursor 155a of a gel state having a
rectangular ring shape.

[0056] InFIG. 5B, the liquid crystal panel 130 is disposed
on the vertical portion 1055 of the bottom frame 105. Here, a
size of an opening of the precursor 1554 is greater than a size
of the liquid crystal panel 130 so that the precursor 1554 can
be spaced apart from the liquid crystal panel 130. For
example, the precursor 1551 may be spaced apart from a side
surface of the liquid crystal panel by a gap distance within a
range of about 0.1 mm to about 0.5 mm.

[0057] Since the precursor 1554 is spaced apart from the
liquid crystal panel 130, the liquid crystal panel 130 is dis-
posed on the bottom frame 105 without bending. As a result,
damages such as break or crack of the liquid crystal panel 130
due to bending stress are prevented. In addition, since the
liquid crystal panel 130 is disposed on the bottom frame 105
without contact with the precursor 155a, performance of
modularization process is improved.

[0058] Next, a UV ray of an irradiation apparatus 195 is
irradiated onto the precursor 155a on the side frame 108.
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Although the UV ray is selectively irradiated onto precursor
155a by scanning, the UV ray may be selectively irradiated
onto the whole precursor 155¢ using a mask in another
embodiment. Alternatively, the UV ray may be irradiated
onto the whole area including the liquid crystal panel 130, the
precursor 1554 and the side frame 108 in another embodi-
ment.

[0059] In FIG. 50, the acrylic copolymer resin, the acrylic
monomer and the crosslinking monomer of the light-curable
material of the precursor 155a are combined with each other
by crosslinking due to the initiator and a nitrogen gas (N,) is
separated from the precursor 1554, thereby the precursor
155a expanding. Since the precursor 1554 is formed to be
separated from the liquid crystal panel 130 based on volume
expansion of the precursor 1554, the precursor 155a stops
expanding when the precursor 155a contacts the side surface
of the liquid crystal panel 130, Next, the solvent of the pre-
cursor 155a is evaporated and eliminated to form a side sup-
porting means 155 that is completely hardened and contacts
the side surface of the liquid crystal panel 130, thereby a
liquid crystal display (LCD) device 100 obtained. As a result,
the liquid crystal panel 130 is fixed by the side supporting
means 155.

[0060] Since the side supporting means 155 contacts the
side surface of the liquid crystal panel 130 without a gap,
foreign substances is not trapped between the side frame 108
and the liquid crystal panel 130 and deterioration in appear-
ance of the LCD device 100 due to the foreign substances is
prevented. In addition, when the light-curable material fur-
ther includes an additive such as a black pigment, the side
supporting means 155 has a black color. Since the side sup-
porting means 155 has the same color as the black color of the
liquid crystal panel 130 in an OFF state, the appearance and
the black visibility of the LCD device 100 are improved.
[0061] Consequently, in a liquid crystal display device
according to the present invention, a light-curable material
that expands due to irradiation of an UV ray is used for a side
supporting means without provision of an additional foaming
gas. Accordingly, damages such as break or crack of a liquid
crystal panel during modularization process are prevented by
using. in addition, the side supporting means stably supports
the liquid crystal panel and contacts the liquid crystal panel
without a gap. Accordingly, deterioration in appearance due
to foreign substances is prevented even as time passes after
fabrication, Further, when the liquid crystal panel is disposed
on a bottom frame, a precursor of the side supporting means
is spaced apart from the liquid crystal panel. Accordingly, the
liquid crystal display device is stably and easily modularized.
Moreover, the side supporting means is hardened by evapo-
ration of the solvent without an additional curing step.
Accordingly, fabrication cost is reduced by omitting a curing
apparatus and deterioration of a liquid crystal layer such as
phase transition due to a curing step is prevented

[0062] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the spirit or scope
ofthe invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

1. A liquid crystal display device, comprising:

a bottom frame having a horizontal portion and a vertical
portion extending from an edge region of the horizontal
portion;
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a backlight unit disposed on the horizontal portion;

a liquid crystal panel on the vertical portion and over the
backlight unit;

a side frame combined with the bottom frame to surround
the vertical portion, the side frame having a step portion;
and

a side supporting means on the step portion, the side sup-
porting means contacting a side surface of the liquid
crystal panel to support the liquid crystal panel,

wherein the side supporting means includes a light-curable
material that expands due to irradiation of an ultraviolet
ray.

2. The device according to claim 1, wherein the light-
curable material includes an acrylic copolymer resin, an
acrylic monomer, a crosslinking monomer, an initiator and a
silane coupling agent.

3. The device according to claim 2, wherein the acrylic
copolymer resin has a weight-average molecular weight
(Mw) converted to polystyrene of about 2000 to about 6000,
and

wherein the acrylic copolymer resin includes at least one of
epoxy acrylate resin, urethane acrylate resin, polyester
acrylate resin, silicon acrylate resin, amino acrylate
resin, epoxy methacrylate resin, urethane methacrylate
resin, polyester methacrylate resin, silicon methacrylate
resin and amino methacrylate resin.

4. The device according to claim 2, wherein the acrylic
monomer includes at least one of 2-butoxyethyl acrylate,
2-butoxyethyl  methacrylate, 2-ethoxyethyl acrylate,
2-ethoxyethyl methacrylate, 2-ethyl-2-adamantyl acrylate,
2-ethyl-2-adamantyl methacrylate, 2-hydroxyethyl acrylate,
2-methyl-2-adamantyl  acrylate, 2-methyl-2-adamantyl
methacrylate, benzyl acrylate, cyclohexyl acrylate, di(ethyl-
ene glycol) ethyl ether acrylate, di(ethylene glycol) ethyl
ether methacrylate, di(ethylene glycol) methyl ether meth-
acrylate, dicyclopentanyl acrylate, epoxy acrylate, ethylene
glycol methyl ether acrylate, ethylene glycol phenyl ether
acrylate, hydroxypropyl acrylate, isobornyl acrylate, methyl
adamentyl acrylate, neopentyl glycol benzonate acrylate,
2-hydroxyethyl methacrylate, adamantyl methacrylate, allyl
methacrylate, benzyl methacrylate, cyclohexyl methacrylate,
dicyclopentanyl methacrylate, epoxy cyclohexyl methyl
methacrylate, ethylene glycol phenyl ether methacrylate,
hydroxybutyl methacrylate, hydroxypropyl methacrylate,
isobornyl methacrylate, glycidyl methacrylate, methyl ada-
mantyl methacrylate, methyl methacrylate and methyl gly-
cidyl methacrylate; a first acrylate group including isobutyl
acrylate, tert-butyl acrylate, lauryl acrylate, alkyl acrylate,
2-hydroxy acrylate, trimethoxybutyl acrylate, ethyl carbitol
acrylate, phenoxyethyl acrylate, 4-hydroxybutyl acrylate and
2-hydroxy-3-phenoxypropy!l acrylate and a first methacrylate
group corresponding to the first acrylate group; a second
acrylate group including 3-fluoroethyl acrylate and 4-fluoro-
propyl acrylate and a second methacrylate group correspond-
ing to the second acrylate group; and a third acrylate group
including triethyl siloxyl ethyl acrylate and a third methacry-
late group corresponding to the third acrylate group.

5. The device according to claim 2, wherein the crosslink-
ing monomer includes at least one of a fourth acrylate group
including 1,4-butanediol diacrylate, 1,6-hexanediol diacry-
late, 1,3-butylene glycol diacrylate, neopentyl glycol diacry-
late, ethylene glycol diacrylate, diethylene glycol diacrylate,
propylene glycol diacrylate, pentaerythritol tetraacrylate,
pentaerythritol diacrylate, pentaerythritol triacrylate, dipen-
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taerythritol triacrylate, dipentaerythritol pentaacrylate, pen-
taerythritol hexaacrylate, triethylene glycol diacrylate, poly-
ethylene glycol diacrylate, dipentaerythritol diacrylate,
sorbitol triacrylate, bisphenol A diacrylate derivative and tri-
methylol propane triacrylate and a fourth methacrylate group
corresponding to the fourth acrylate group.

6. The device according to claim 2, wherein the initiator
includes a diazoquinone (DQ) material.

7. The device according to claim 2, wherein the silane
coupling agent includes one of an epoxy group including
2-(3,4epoxycyclohexyl)ethyl trimethoxysilane, 3-glycidoxy
trimethoxysilane and 3-glycidoxy propyl trimethoxysilane;
an amine group including N-2(aminoethyl)3-aminopropyl
methyl dimethoxysilane, N-2(aminoethyl)3-aminopropyl tri-
methoxysilane, N-2(aminoethyl)3-aminopropyl triethoxysi-
lane, 3-aminopropyl trimethoxysilane, 3-aminopropyl tri-
ethoxysilane,  3-triethoxysily-N-(1,3-dimethylbutylidene)
propylamine and N-phenyl-3-aminopropyl trimethoxysilane;
a mercapto group including 3-mercaptopropyl methyl
dimethoxysilane and 3-mercaptopropyl triethoxysilane; and
an isocyanate group including 3-isocyanatepropyl triethox-
ysilane.

8. The device according to claim 2, wherein the light-
curable material includes about 98% to about 99.5% by
weight of the acrylic copolymer resin, the acrylic monomer
and the crosslinking monomer and about 0.5% to about 2% by
weight of the initiator and the silane coupling agent, wherein
the acrylic copolymer resin, the acrylic monomer and the
crosslinking monomer have a weight ratio within a range of
14:3:3 to 6:2:2, and wherein the initiator and the silane cou-
pling agent have a weight ratio within a range of 6:4 to 5:5.

9. The device according to claim 2, wherein the light-
curable material further includes an additive having a pig-
ment.

10. The device according to claim 1, wherein the backlight
unit includes a reflecting plate over the bottom frame, a light
guide plate over the reflecting plate, a plurality of optical
sheets over the light guide plate and a light source adjacent to
at least one side of the light guide plate.

11. A method of fabricating a liquid crystal display device,
comprising:

disposing a backlight unit on a horizontal portion of a

bottom frame;
combining a side frame with bottom frame, the side frame
surrounding a vertical portion of the bottom frame;

coating a solution of a light-curable material on a step
portion of the side frame to form a precursor of a gel
state;

disposing a liquid crystal panel on the vertical portion, the

liquid crystal panel spaced apart from the precursor; and
irradiating an ultraviolet ray onto the precursor so that the
precursor expands to form a side supporting means, the
side supporting means contacting a side surface of the
liquid crystal panel to support the liquid crystal panel.

12. The method according to claim 11, wherein the solution
of the light-curable material includes an acrylic copolymer
resin, an acrylic monomer, a crosslinking monomer, an ini-
tiator and a silane coupling agent in a solvent.

13. The method according to claim 12, wherein the acrylic
copolymer resin has a weight-average molecular weight
(Mw) converted to polystyrene of about 2000 to about 6000,
and

wherein the acrylic copolymer resin includes at least one of

epoxy acrylate resin, urethane acrylate resin, polyester
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acrylate resin, silicon acrylate resin, amino acrylate
resin, epoxy methacrylate resin, urethane methacrylate
resin, polyester methacrylate resin, silicon methacrylate
resin and amino methacrylate resin.

14. The method according to claim 12, wherein the acrylic
monomer includes at least one of 2-butoxyethyl acrylate,
2-butoxyethyl methacrylate, 2-ethoxyethyl acrylate,
2-ethoxyethyl methacrylate, 2-ethyl-2-adamantyl acrylate,
2-ethyl-2-adamantyl methacrylate, 2-hydroxyethyl acrylate,
2-methyl-2-adamantyl  acrylate, 2-methyl-2-adamantyl
methacrylate, benzyl acrylate, cyclohexyl acrylate, di(ethyl-
ene glycol) ethyl ether acrylate, di(ethylene glycol) ethyl
ether methacrylate, di(ethylene glycol) methyl ether meth-
acrylate, dicyclopentanyl acrylate, epoxy acrylate, ethylene
glycol methyl ether acrylate, ethylene glycol phenyl ether
acrylate, hydroxypropyl acrylate, isobornyl acrylate, methyl
adamentyl acrylate, neopentyl glycol benzonate acrylate,
2-hydroxyethyl methacrylate, adamantyl methacrylate, allyl
methacrylate, benzyl methacrylate, cyclohexyl methacrylate,
dicyclopentanyl methacrylate, epoxy cyclohexyl methyl
methacrylate, ethylene glycol phenyl ether methacrylate,
hydroxybutyl methacrylate, hydroxypropyl methacrylate,
isobornyl methacrylate, glycidyl methacrylate, methyl ada-
mantyl methacrylate, methyl methacrylate and methyl gly-
cidyl methacrylate; a first acrylate group including isobutyl
acrylate, tert-butyl acrylate, lauryl acrylate, alkyl acrylate,
2-hydroxy acrylate, trimethoxybutyl acrylate, ethyl carbitol
acrylate, phenoxyethyl acrylate, 4-hydroxybutyl acrylate and
2-hydroxy-3-phenoxypropyl acrylate and a first methacrylate
group corresponding to the first acrylate group; a second
acrylate group including 3-fluoroethyl acrylate and 4-fluoro-
propyl acrylate and a second methacrylate group correspond-
ing to the second acrylate group; and a third acrylate group
including triethyl siloxyl ethyl acrylate and a third methacry-
late group corresponding to the third acrylate group.

15. The method according to claim 12, wherein the
crosslinking monomer includes at least one of a fourth acry-
late group including 1,4-butanediol diacrylate, 1,6-hex-
anediol diacrylate, 1,3-butylene glycol diacrylate, neopentyl
glycol diacrylate, ethylene glycol diacrylate, diethylene gly-
col diacrylate, propylene glycol diacrylate, pentaerythritol
tetraacrylate, pentaerythritol diacrylate, pentaerythritol tria-
crylate, dipentaerythritol triacrylate, dipentaerythritol pen-
taacrylate, pentaerythritol hexaacrylate, triethylene glycol
diacrylate, polyethylene glycol diacrylate, dipentaerythritol
diacrylate, sorbitol triacrylate, bisphenol A diacrylate deriva-
tive and trimethylol propane triacrylate and a fourth meth-
acrylate group corresponding to the fourth acrylate group.

16. The method according to claim 12, wherein the initiator
includes a diazoquinone (DQ) material.

17. The method according to claim 12, wherein the silane
coupling agent includes one of an epoxy group including
2-(3,4epoxycyclohexyl)ethyl trimethoxysilane, 3-glycidoxy
trimethoxysilane and 3-glycidoxy propyl trimethoxysilane;
an amine group including N-2(aminoethyl)3-aminopropyl
methyl dimethoxysilane, N-2(aminoethyl)3-aminopropyl tri-
methoxysilane, N-2(aminoethyl)3-aminopropyl triethoxysi-
lane, 3-aminopropyl trimethoxysilane, 3-aminopropyl tri-
ethoxysilane,  3-triethoxysily-N-(1,3-dimethylbutylidene)
propylamine and N-phenyl-3-aminopropyl trimethoxysilane;
a mercapto group including 3-mercaptopropyl methyl
dimethoxysilane and 3-mercaptopropyl triethoxysilane; and
an isocyanate group including 3-isocyanatepropyl triethox-
ysilane.
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18. The method according to claim 2, wherein the light-
curable material includes about 98% to about 99.5% by
weight of the acrylic copolymer resin, the acrylic monomer
and the crosslinking monomer and about 0.5% to about 2% by
weight of the initiator and the silane coupling agent, wherein
the acrylic copolymer resin, the acrylic monomer and the
crosslinking monomer have a weight ratio within a range of
14:3:3 to 6:2:2, and wherein the initiator and the silane cou-
pling agent have a weight ratio within a range of 6:4 to 5:5.
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19. The method according to claim 12, wherein the solvent
has an alcohol-dispersed system.

20. The method according to claim 12, wherein the light-
curable material further includes an additive having a pig-
ment.
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