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(7) ABSTRACT

A liquid crystal display includes a liquid crystal display
panel, a light source, a wire, a light guide plate, a bottom
chassis, and a light source container. The liquid crystal dis-
play panel displays an image, and the light source generates a
light. The wire connected to the light source, and the light
guide plate guides the light from the light source to the liquid
crystal display panel. The bottom chassis receives the light
guide plate and the light source, and the bottom chassis is
divided into two parts separable with each other. The light
source container is integrally formed with the bottom chassis
and surrounding at least a portion of the light source. The light
source container includes a fixing section fixing the wire.
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Fig. 3A
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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application relies for priority upon Korean
Patent Application No. 2008-9954 filed on Jan. 31, 2008, the
contents of which are herein incorporated by reference in its
entirety.

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

play, and more particularly to a liquid crystal display capable
of preventing the separation of a wire for a light source.
[0004] 2. Description of the Related Art

[0005] With the advent of information technologies,
demand for high-performance display apparatuses capable of
displaying various types of information, such as videos,
graphics, and characters, has greatly increased. Due to such
demand, the display industry has been rapidly growing.
[0006] Particularly, since aliquid crystal display has advan-
tages of low power consumption, light weight, slim form
factor, and the suppression of harmful electromagnetic waves
as compared with a cathode ray tube, the liquid crystal display
has been greatly advanced for several years as a next-genera-
tion high-technology display apparatus. In addition, the lig-
uid crystal display has been extensively employed in various
fields such as electronic clocks, electronic calculators, per-
sonal computers, and television sets.

[0007] The liquid crystal display adjusts light transmit-
tance of a liquid crystal having dielectric anisotropy by using
an electric-magnetic field to display an image. To this end, the
liquid crystal display includes a liquid crystal panel to display
the image through liquid crystal cells prepared in the form of
a matrix, a panel driver to drive the liquid crystal panel, a
backlight assembly to supply light to the liquid crystal panel,
a mold frame to receive the liquid crystal panel and the
backlight assembly, and a bottom chassis and a top chassis to
fix and protect the above elements.

[0008] The backlight assembly includes a lamp wire to
apply a voltage to a lamp in order to supply light. The lamp
wire is withdrawn through a wire take-out section provided at
the sidewall of the bottom chassis and connected to an
inverter.

[0009] Recently, in the structure of a backlight applied to
most monitor products, a lamp cover is omitted and the bot-
tom chassis has served as a lamp cover. Accordingly, the lamp
is fixed by the mold frame, and the lamp wire is fixed by the
bottom chassis and an adhesive tape. However, according to
the above scheme of fixing the lamp and the lamp wire, the
lamp wire is pressed or delaminated by the top chassis when
the top chassis is coupled with the mold frame and the bottom
chassis, so that voltage failure occurs.

SUMMARY

[0010] Therefore, the present invention provides a liquid
crystal display capable of stably fixing a wire for a light
source.

[0011] Inanembodiment of the present invention, a liquid
crystal display includes a liquid crystal display panel, a light
source, a wire, a light guide plate, a bottom chassis, and a light
source container. The liquid crystal display panel displays an
image and the light source generates a light. The wire con-
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nected to the light source, and the light guide plate guides the
light from the light source to the liquid crystal display panel.
The bottom chassis receives the light guide plate and the light
source, and the bottom chassis is divided into two parts sepa-
rable with each other so that the light guide plate is easily
received. The light source container is integrally formed with
the bottom chassis and surrounds at least a portion of the light
source. The light source container includes a fixing section
fixing the wire.

[0012] The light source comprises one of a cold cathode
fluorescent lamp and a hot cathode fluorescent lamp.

[0013] The liquid crystal display comprises an wire take-
out section provided at an end portion of the light source
container to withdraw the wire. The wire take-out section
includes a lamp holder fixing the end portion of the light
source.

[0014] The fixing section includes a fixing member formed
at a side surface of the light source container.

[0015] The fixing member includes a nesting section and a
hook section. The nesting section extends outward from the
side surface of the light source container to nest the wire. The
hook section is bent at an end of the nesting section to prevent
the wire from being separated.

[0016] The hook section surrounds the wire from a lower
portion to an upper portion of the wire vertically.

[0017] Meanwhile, the hook section surrounds the wire
from an upper portion to alower portion of the wire vertically.
[0018] In addition, the fixing section includes a recess that
extends inward from a side surface of the light source con-
tainer.

[0019] A reflective sheet may be provided. The reflective
sheet extends along a sidewall of the light source container to
reflect light

[0020] At least a portion of the light source container may
cover a top surface of the light guide plate provided adjacent
to a light incident surface of the light guide plate.

[0021] A portion of the reflective sheet may be interposed
between the top surface of the light guide plate and the light
source container covering the top surface of the light guide
plate.

[0022] An optical sheet may be provided between the light
guide plate and the liquid crystal display panel. The optical
sheet includes a diffusion sheet, a prism sheet, and a protec-
tive sheet.

[0023] The liquid crystal display includes a mold frame
coupled with the bottom chassis. The mold frame includes a
fixing groove corresponding to the fixing section.

[0024] A top chassis coupled with an outer side surface of
the mold frame may be further provided to protect the liquid
crystal display panel and the backlight assembly.

[0025] In another exemplary embodiment of the present
invention, a method of manufacturing a liquid crystal display
is provided as follows.

[0026] A liquid crystal display panel is formed. A backlight
assembly is formed. The backlight assembly includes a light
source, a wire connected to the light source and a light guide
plate. A bottom chassis divided into two parts separable with
each other is provided. The bottom chassis includes a light
source container integrally formed with the bottom chassis
and surrounding at least a portion of the light source, and a
fixing section fixing the wire.

[0027] According to the above, a fixing section is provided
in a bottom chassis to fix a wire for a light source, thereby
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preventing the wire from being separated, and preventing the
liquid crystal display from malfunctioning through a stable
wire fixing structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The above and other advantages of the present
invention will become readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings wherein:

[0029] FIG. 1 is an exploded perspective view showing a
liquid crystal display according to a first embodiment of the
present invention;

[0030] FIG. 2A is a perspective view showing a backlight
assembly coupled to a bottom chassis according to the first
embodiment of the present invention;

[0031] FIG. 2B is a sectional view taken along line I-I' of
FIG. 2A after a mold frame has been assembled;

[0032] FIG. 3A is a perspective view showing a backlight
assembly coupled to a bottom chassis according to a second
embodiment of the present invention;

[0033] FIG. 3B is a sectional view taken along line II-IT' of
FIG. 3A after a mold frame has been assembled;

[0034] FIG. 4A is a perspective view showing a backlight
assembly coupled to a bottom chassis according to a third
embodiment of the present invention;

[0035] FIG. 4B is asectional view taken along line III-I1I" of
FIG. 4A after a mold frame has been assembled; and

[0036] FIG. 5 is an exploded perspective view showing a
mold frame according to another embodiment of the present
invention.

DESCRIPTION OF THE EMBODIMENTS

[0037] Hereinafter, the present invention will be explained
in more detail with reference to the accompanying drawings.
In addition, the size of layers and regions shown in the draw-
ings can be simplified or magnified for the purpose of clear
explanation.

[0038] The above and other advantages, and a scheme for
the advantages of the present invention will become readily
apparent by reference to the following detailed description
when considered in conjunction with the accompanying
drawings. However, the scope of the present invention is not
limited to such embodiments and the present invention may
be realized in various forms. The embodiments to be
described below are nothing but the ones provided to bring the
disclosure of the present invention to perfection and assist
those skilled in the art to completely understand the present
invention. The present invention is defined only by the scope
of the appended claims. In addition, the same reference
numerals are used to designate the same elements throughout
the drawings.

[0039] In the following description, when an element (or
layer) is referred to as being “on” another element (or layer),
the element (or the layer) can be directly on another element
(or layer) or intervening layers may also be present therebe-
tween. In addition, when an element is referred to as being
“directly on” other element, intervening layers may not be
present therebetween.

[0040] The terms “under”, “lower”, “above” and “upper”
canbe used to describe the relationship between elements and
devices. These relative terms may include directions in draw-
ings and directions of the devices in operation.
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[0041] FIG. 1 is an exploded perspective view showing a
liquid crystal display 100 according to a first embodiment of
the present invention.

[0042] As shown in FIG. 1, the liquid crystal display 100
includes a liquid crystal display panel 102, a panel driver, a
backlight assembly, a mold frame 160, a bottom chassis 150,
and a top chassis 170.

[0043] The liquid crystal display panel 102 includes a thin
film transistor substrate 106 and a color filter substrate 104
that interpose liquid crystals that adjust a light transmittance
therebetween and are bonded to each other while facing each
other. The color filter substrate 104 includes a black matrix
that prevents light leakage, a color filter that is used to realize
colors, and a common electrode,

[0044] The thin film transistor substrate 106 includes gate
and data lines that cross each other, thin film transistors pro-
vided at the cross points of the gate lines and the data lines,
and pixel electrodes connected to the thin film transistors.
[0045] The panel driver includes a data driver (not shown)
to drive the gate lines of the liquid crystal display panel 102
and a data driver 120 to drive the data lines.

[0046] The gate driver (not shown) includes a gate printed
circuit board (PCB) and a gate integrated circuit mounted on
a gate tape carrier package (TCP) provided between the gate
PCB and the thin film transistor substrate 106. The gate inte-
grated circuit receives a control signal and a power supply
signal from a timing controller and a power supply.

[0047] Thedata driver 120 includes a source printed circuit
board (PCB) 124 and a data integrated circuit 122 mounted on
a data tape carrier package (TCP) provided between the
source PCB 124 and the thin film transistor substrate 106.
[0048] The data integrated circuit 122 converts pixel data
into analog pixel signals to supply the analog pixel signals to
the data lines. The source PCB 124 supplies a control signal,
a power supply signal, and pixel data, which are transmitted
from the timing controller and the power supply, to the data
integrated circuit 122.

[0049] The backlight assembly includes a light source 140,
a light source container 148, a wire 142, a light guide plate
146, a reflective sheet 138, and an optical sheet 130.

[0050] The light source 140 includes a cold cathode fluo-
rescent lamp (CCFL) or a hot cathode fluorescent lamp
(HCFL). Such a light source 140 includes at least one CCFL.
The light source 140 outputs light to the light guide plate 146
after generating the light using power supplied from an exte-
rior source through the wire 142.

[0051] In addition, the light source 140 includes a light
source substrate (not shown) or light emitting diodes (LEDs)
installed in the light source substrate.

[0052] The light guide plate 146 uniformly disperses light
output from the light source 140 and then guides the light to
the liquid crystal display panel 102. To this end, the light
guide plate 146 includes transparent acrylic resin, such as PC
and PMMA, having superior heat resistance and a superior
refractive index.

[0053] The reflective sheet 138 is provided below the light
guide plate 146. The reflective sheet 138 reflects light, which
advances downward from the light guide plate 146, toward
the liquid crystal panel 102.

[0054] The optical sheet 130 is stacked on the light guide
plate 146. The optical sheet 130 includes a diffusion sheet 132
to diffuse light and a prism sheet 134 to collect the light by
changing a traveling angle of the light into an angle perpen-
dicular to the liquid crystal display panel 102. The optical
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sheet 130 further includes a protective sheet 136 to protect the
surface of the prism sheet 134. Although the optical sheet 130
according to the present embodiment includes one diffusion
sheet 132, one prism sheet 134, and one protective sheet 136,
which are sequentially stacked. A plurality of sheets may be
used according to the characteristics of products.

[0055] The bottom chassis 150 receives the backlight
assembly, the mold frame 160 provided at an outer peripheral
portion of the bottom chassis 150 while surrounding edge
regions of the backlight assembly, and the liquid crystal dis-
play panel 102 mounted on an upper end of the mold frame
160. Generally, the bottom chassis 150 may have an integral
structure. The liquid crystal display 100 includes the light
source container 148, which is integrally formed with the
bottom chassis 150 to surround a portion of the light source
140, without an additional lamp cover. The bottom chassis
150 may be divided into first and second parts 1504 and 1505
such that the light guide plate 146 is easily accommodated
into the bottom chassis 150. The light source container 148
includes a fixing section 154 to fix the wire 142. Such a fixing
section 154 includes a plurality of fixing members 155. The
bottom chassis 150 is coupled to the mold frame 160, which
is described later, by a coupling section 152.

[0056] Themold frame 160 is provided between the bottom
chassis 150 and the top chassis 170 while surrounding the
bottom chassis 150, such that the bottom chassis 150 is insu-
lated from the top chassis 170.

[0057] The top chassis 170 is coupled with an outer side
surface of the mold frame 160, which is coupled with the
outer side surface of the bottom chassis 150 by the coupling
section 152, while surrounding the edge regions of the liquid
crystal display panel 102, thereby preventing movement of
internal components of the liquid crystal display 100 and
protecting the edge regions of the liquid crystal display panel
102.

[0058] Hereinafter, the structure of fixing the wire 142 by
the fixing section 154 of the bottom chassis 150 according to
the embodiment of the present invention will be described.

[0059] FIG.2A is a perspective view showing the backlight
assembly coupled to the bottom chassis 150 according to the
first embodiment of the present invention, and FIG. 2B is a
sectional view taken along line I-I' of FIG. 2A after a mold
frame 160 has been assembled.

[0060] Referring to FIGS. 2A and 2B, according to the first
embodiment of the present invention, the fixing section 154 is
provided at the side surface of the light source container 148
to fix the wire 142 withdrawn from an wire take-out section
144. The wire take-out section 144 includes a lamp holder
143, and the lamp holder 143 can adjust the take-out direction
of the wire 142. According to the present exemplary embodi-
ment, the wire 142 may be withdrawn perpendicularly to the
light source 140 by using the lamp holder 143. The fixing
section 154 includes a plurality of the fixing members 155
extending outward from the side surface of the light source
container 148. Each fixing member 155 includes a nesting
section 156 to nest the wire 142 therein, and a hook section
158 that is bent at the end of the nesting section 156 to prevent
the wire 142 from being separated from the nesting section
156. Such a hook section 158 may vertically surround the
wire 142 from a lower portion to an upper portion of the wire
142. Atleast one fixing member 155 may be formed at the side
surface of the bottom chassis 150. If the wire 142 is stably
fixed, the number of the fixing members 155 is not restricted.
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[0061] Thereflective sheet 138 may be attached to the inner
surface of the bottom chassis 150. Such a reflective sheet 138
reflects light upward when the light is leaked downward from
the light guide plate 146. The reflective sheet 138 extends
along a sidewall of the light source container 148 to reflect
light, which is emitted from the light source 140 in a direction
opposite to a light incident surface, toward the light incident
surface. At least a portion of the light source container 148
covers the top surface of the light guide plate 146 provided in
the vicinity of the light incident surface of the light guide plate
146. Accordingly, a portion of the reflective sheet 138 is
interposed between the top surface of the light guide plate 146
and the light source container 148 covering the top surface of
the light guide plate 146.

[0062] A fixture groove 164 is formed in the mold frame
160 corresponding to the fixing member 155, so that the outer
surface of the mold frame 160 may not protrude when the
mold frame 160 is coupled with the bottom chassis 150.
[0063] The wire 142 may be provided at the upper end of
the light source container 148 of the bottom chassis 150, other
than the outer side surface of the light source container 148.
[0064] Conventionally, the bottom chassis 150 has an inte-
gral structure, in which the backlight assembly is received in
the bottom chassis 150 after the backlight assembly has been
assembled. However, according to the present embodiment, a
lamp cover is not used because the bottom chassis 150 serves
as a lamp cover. Accordingly, the bottom chassis 150 may be
divided into the first and second parts 150a and 1505 to cover
alamp, and then the first and second parts 150a and 1505 are
coupled to both sides of the light guide plate 146.

[0065] FIG. 3A is a perspective view showing a backlight
assembly coupled to a bottom chassis 150 according to a
second embodiment of the present invention, and FIG. 3B is
asectional view taken along line II-IT' of FIG. 3A after a mold
frame 160 has been assembled. For the purpose of conve-
nience of explanation, the same reference numerals will be
assigned to elements identical to those of the prior embodi-
ment, and details thereof will be omitted or simplified.
[0066] Referring to FIGS. 3A to 3B, according to the sec-
ond embodiment of the present invention, a fixing section 154
is provided at the side surface of a light source container 148
to fix an wire 142 withdrawn from an wire take-out section
144. The fixing section 154 includes a plurality of the fixing
members 155 that extend outward from the side surface of the
light source container 148. Each fixing member 155 includes
anesting section 156 to nest the wire 142 therein, and a hook
section 158 that is bent at the end of the nesting section 156 to
prevent the wire 142 from being separated from the nesting
section 156. Such a hook section 158 may vertically surround
the wire 142 from an upper portion to a lower portion of the
wire 142.

[0067] Sinceelements and features according to the present
embodiment are identical to those of the first embodiment,
except for the hook section 158 that surrounds the wire 142
from an upper portion to the lower portion of the wire 142,
details thereof will be omitted.

[0068] FIG. 4A is a perspective view showing a backlight
assembly coupled to a bottom chassis 150 according to a third
embodiment of the present invention, and FIG. 4B is a sec-
tional view taken along line III-III' of FIG. 4A after a mold
frame 160 has been assembled. For the purpose of conve-
nience of explanation, the same reference numerals will be
assigned to elements identical to those of the prior embodi-
ment, and details thereof will be omitted or simplified.
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[0069] Referring to FIGS. 4A to 4B, a liquid crystal display
according to the third embodiment of the present invention
includes a fixing section 154 provided at the side surface of a
light source container 148 to fix an wire 142 withdrawn from
an wire take-out section 144. The fixing section 154 may be
prepared in the form ofa recess thatextends into an interior of
the bottom chassis 150 from the side surface of the bottom
chassis 150. The wire 142 nested in the fixing section 154
having the form of the recess is supported by the inner side-
wall of the mold frame 160 when the mold frame 160 is
coupled to the bottom chassis 150. Accordingly, the separa-
tion of the wire 142 may be prevented.

[0070] The mold frame 160 includes a wire take-out port
162 to withdraw the wire 142 to the outside of the mold frame
160 when the mold frame 160 is coupled to the bottom chassis
150. Although such an wire take-out port 162 may be formed
at the center portion of the side surface of the mold frame 160,
the position of the wire take-out port 162 is not limited
thereto. For instance, as shown in FIG. 5, the wire take-out
port 162 may be formed at the edge of the side surface of the
mold frame 160.

[0071] Since elements according to the present embodi-
ment are identical to those of the above first embodiment,
except for the structure of the fixing section 154, details
thereof will be omitted.

[0072] According to the above, a fixing section is provided
in a bottom chassis to fix a wire for a light source, thereby
preventing the wire from being separated, and preventing the
liquid crystal display from malfunctioning through a stable
wire fixing structure.

[0073] In addition, the stable wire fixing structure accord-
ing to the present embodiments may prevent the wire from
being pressed or delaminated, and prevent the current flow of
a backlight assembly from deteriorating.

[0074] Although the embodiments of the present invention
have been described, it is understood that the present inven-
tion should not be limited to these embodiments but various
changes and modifications can be made by one ordinary
skilled in the art within the spirit and scope of the present
invention as hereinafter claimed.

What is claimed is:

1. A liquid crystal display comprising:

a liquid crystal display panel that displays an image;

a light source that generates a light;

a wire connected to the light source;

alight guide plate that guides the light from the light source
to the liquid crystal display panel;

a bottom chassis that receives the light guide plate and the
light source, whetein the bottom chassis is divided into
two parts separable with each other; and

a light source container integrally formed with the bottom
chassis and surrounding at least a portion of the light
source, wherein the light source container includes a
fixing section fixing the wire.

2. The liquid crystal display of claim 1, wherein the light
source comprises one of a cold cathode fluorescent lamp and
a hot cathode fluorescent lamp.

3. The liquid crystal display of claim 2, further comprising
awire take-out section provided at an end portion of the light
source container to withdraw the wire, wherein the wire take-
out section includes a lamp holder fixing the end portion of
the light source.
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4. The liquid crystal display of claim 1, wherein the fixing
section includes a fixing member formed at a side surface of
the light source container.

5. The liquid crystal display of claim 4, wherein the fixing
member comprises:

a nesting section extending outward from the side surface

of the light source container to nest the wire; and
ahook section being bent at an end of the nesting section to
prevent the wire from being separated.

6. The liquid crystal display of claim 5, wherein the hook
section surrounds the wire from a lower portion to an upper
portion of the wire vertically.

7. The liquid crystal display of claim 5, wherein the hook
section surrounds the wire from an upper portion to a lower
portion of the wire vertically.

8. The liquid crystal display of claim 1, wherein the fixing
section includes a recess that extends inward from a side
surface of the light source container.

9. The liquid crystal display of claim 1, further comprising
areflective sheet, wherein the reflective sheet extends along a
sidewall of the light source container to reflect the light.

10. The liquid crystal display of claim 9, wherein at least a
portion of thelight source container covers a top surface of the
light guide plate provided adjacent to a light incident surface
of the light guide plate.

11. The liquid crystal display of claim 10, wherein a por-
tion of the reflective sheet is interposed between the top
surface of the light guide plate and the light source container
covering the top surface of the light guide plate.

12. The liquid crystal display of claim 1, further compris-
ing an optical sheet provided between the light guide plate
and the liquid crystal display panel, wherein the optical sheet
includes a diffusion sheet, a prism sheet, and a protective
sheet.

13. The liquid crystal display of claim 1, further compris-
ing a mold frame coupled with the bottom chassis, wherein
the mold frame includes a fixing groove corresponding to the
fixing section.

14. The liquid crystal display of claim 13, further compris-
ing a top chassis coupled with an outer side surface of the
mold frame to protect the liquid crystal display panel and the
backlight assembly.

15. The liquid crystal display of claim 1, wherein the bot-
tom chassis comprises;

a first part; and

a second part coupled with the first part to receive the light

guide plate together the first part.

16. A method of manufacturing a liquid crystal display, the
method comprising:

forming a liquid crystal display panel,

forming a backlight assembly comprising a light source, a

wire connected to the light source and a light guide plate;
and

forming a bottom chassis divided into two parts separable

with each other,

wherein the bottom chassis includes a light source con-

tainer integrally formed with the bottom chassis and
surrounding at least a portion of the light source, and a
fixing section fixing the wire.

17. The method of claim 16, wherein the fixing section
comprises a fixing member formed at a side surface of the
light source container.

18. The method of claim 17, wherein the fixing member
comprises:
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anesting section extending outward from the side surface
of the light source container to nest the wire; and

ahook section being bent at an end of the nesting section to
prevent the wire from being separated.
19. The method of claim 18, wherein the hook section

surrounds the wire from a lower portion to an upper portion of
the wire vertically.
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20. The method of claim 18, wherein the hook section
surrounds the wire from an upper portion to alower portion of
the wire vertically.

21. The method of claim 16, wherein the fixing section
includes a recess that extends inward from a side surface of
the light source container.

#® ok ok ok ok
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