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Disclosed is a liquid crystal display (LCD) device capable of
improving a use efficiency of light emitting diode (LED)
printed circuit boards (PCBs) by configuring the existing
plate type LED PCBs in a bar type so as to reduce an area
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display images, a backlight unit disposed at a lower portion of

(21) Appl. No.: 12/536,836 the LCD panel for providing light to the LCD panel, and

provided with a plurality of light emitting diode (LED)

(22) Filed: Aug. 6, 2009 printed circuit boards (PCBs) formed in a bar type, and a

plurality of LEDs disposed on each of the LED PCBs to be

(30) Foreign Application Priority Data spaced apart from each other, and casing components includ-

ing a mold frame for receiving and fixing the LCD panel and
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LIQUID CRYSTAL DISPLAY DEVICE

RELATED APPLICATIONS

[0001] Pursuant to 35 U.S.C. §119(a), this application
claims the benefit of earlier filing date and right of priority to
Korean Application No. 10-2008-0138640, filed on Dec. 31,
2008, the contents of which is incorporated by reference
herein in its entirety.

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

display (LCD) device, and particularly, to an LCD device
with a light emitting diode (LED) backlight unit capable of
providing light to an LCD panel via a plurality of LEDs.
[0004] 2. Description of the Related Art

[0005] Displays provide a medium for providing visual
information in an information oriented society, and its impor-
tance is further emphasized. In order to occupy a leading
position, the display should satisfy requirements, such as low
power consumption, thin and light configuration, high image
quality and the like.

[0006] Displays may be classified into a light emitting type,
including a cathode ray tube (CRT), an electroluminescence
(EL), a light emitting diode (LED), a vacuum fluorescent
display (VED), a field emission display (FED), a plasma
display panel (PDP) and the like, and a non-light emitting
type which does not emit light by itself, such as a liquid
crystal display (LCD).

[0007] AnLCD device denotes a device for representing an
image by using an optical anisotropy characteristic of a liquid
crystal. The LCD device can provide a superior visibility to a
CRT and implement lower average power consumption than
a CRT having the same screen size. Further, it generates a low
heating value. Hence, the LCD device is getting spotlighted
as a next generation display device, together with the PDP.
[0008] Liquid crystal used in the LCD device is not a light
emitting material which generates its own light by itself but a
photospheric material by which an amount of light coming
from the outside is modulated to display an image on a screen.
Accordingly, the LCD device requires a separate light source,
namely, a backlight unit, for radiating light onto an LCD
panel.

[0009] Hereinafter, the LCD device will be described in
detail.

[0010] Even if any specific description is not given, a por-
tion where a lamp is located in an LCD device is referred to as
a lower portion, and a portion where an LCD panel is located
is referred to as an upper portion.

[0011] An LCD device may include an LCD panel having a
liquid crystal injected between an array substrate and a color
filter substrate for outputting an image, a backlight unit
installed at a lower portion of the LCD panel for emitting light
all over the LCD panel, and a plurality of casing components
for fixedly coupling the LCD panel and the backlight unit to
each other.

[0012] The backlight unit functions to create plane light
with uniform brightness from a lamp used as a light source.
Thickness and power consumption of the LCD device may
depend on how thin the backlight unit is configured and how
efficiently light is useable.

[0013] Such backlight units may be divided into an edge
type and a direct type according to a position of a light source
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with respect to a display surface. Further, the light source of
the backlight unit may be either a linear light source or a point
light source. Here, an example of the linear light source may
be a cold cathode fluorescent lamp (CCFL), and an example
of'the point light source may be a light emitting diode (LED).
[0014] The CCFL has often been used as the existing light
source of the backlight unit. However, following the recent
tendency of an LCD device becoming small, thin and light, it
is increased to use an LCD device, which employs a light
emitting diode advantageous in view of power consumption,
weight, brightness and the like, as a light source of the back-
light unit.

[0015] Hereinafter, a related art LCD device will be
described in detail with reference to the accompanying draw-
ings.

[0016] FIG.1is adisassembled view showing a schematic
configuration of a related art LCD device.

[0017] Also, FIG.2 is a view of adirect type LED backlight
unit in the related art LCD device of FIG. 1.

[0018] As shown in FIG. 1, a related art LCD device
includes an LCD panel 1 for outputting an image, a plurality
of LEDs 2 disposed at a lower portion of the LCD panel 1 for
emitting light to the LCD panel 1, a diffusion plate 3 disposed
between the LCD panel 1 and the LEDs 2 for diffusing light
emitted from the LEDs 2, optical sheets 6 for converting light
discharged from the diffusion plate 3 to supply to the LCD
panel 1, and a bottom cover 7 for covering the LEDs 2.
[0019] As shown in FIG. 2, the direct type LED backlight
unit employs a method of aligning an LED printed circuit
board (PCB) 8, having the LEDs 2 mounted thereon with the
bottom cover 7 in a plate type for coupling therebetween.
[0020] Here, size and number of'the LED PCB 8 depend on
a size of the backlight unit and a size capable of employing a
surface mounting technology (SMT).

[0021] Such fabricated LED PCBs 8 are coupled to the
bottom cover 7 by use of screws, holders or the like, together
with a reflection sheet (not shown).

[0022] In the meantime, the LED backlight unit using the
LEDs 2 as light sources further includes the LED PCB 8, as
compared to a CRT, thereby causing an increase in fabricating
cost.

[0023] Further, for coupling the plate type LED PCBs 8
onto the bottom cover 7, the LED PCBs 8 unfortunately usea
larger area which is larger than that required for actually
installing LEDs and for wiring.

[0024] That is, because there is no method provided by
which an LED package is mounted and wired directly on the
bottom cover, a method has been employed, by which the
LED package is first mounted on each LED PCB and then
wiring is completed. However, an area of the printed circuit
board several times larger than an area used for the LED
package and the wiring is used, resulting in consumption of
the PCB. That is, a large area of the PCB is used to cover the
entire surface of the bottom cover in order to uniformly
arrange the LED package all over the backlight unit. Accord-
ingly, a loss of usage area of the LED printed circuit board is
caused, and the use efficiency on a mother substrate is also
lowered.

BRIEF SUMMARY

[0025] An LCD device includes, an LCD panel configured
to display images, a backlight unit disposed at a lower portion
of the LCD panel for providing light to the LCD panel, and
provided with a plurality of light emitting diode (LED)
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printed circuit boards (PCBs) formed in a bar type, and a
plurality of LEDs disposed on each of the LED PCBs to be
spaced apart from each other; and casing components includ-
ing a mold frame for receiving and fixing the LCD panel and
the backlight unit, an upper cover and a bottom cover.
[0026] The foregoing and other objects, features, aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] 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.
[0028] In the drawings:

[0029] FIG. 1 is a disassembled view showing a schematic
configuration of a related art LCD device;

[0030] FIG. 2is aview of a direct type LED backlight unit
in the related art LCD device of FIG. 1;

[0031] FIG. 3 is a cross-sectional view showing a structure
of an LCD device in accordance with an embodiment of the
present disclosure;

[0032] FIG.4isaplane view showing a structure of an LED
backlight unit in accordance with a first embodiment of the
present disclosure;

[0033] FIG.5isaplane view showing a structure ofan LED
backlight unit in accordance with a second embodiment of the
present disclosure; and

[0034] FIG. 6 is a plane view showing a structure of an LED
backlight unit in accordance with a third embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE DRAWINGS
AND THE PRESENTLY PREFERRED
EMBODIMENTS

[0035] Description will now be given in detail of the pre-
ferred embodiments of an LCE device according to the
present invention, with reference to the accompanying draw-
ings.

[0036] FIG. 3 is a cross-sectional view showing a structure
of'an LCD device in accordance with the present disclosure,
which schematically shows a part of an LCD device with a
direct type LED backlight unit.

[0037] AsshowninFIG. 3, an LCD device according to the
present disclosure may include an LCD panel 101 for output-
ting an image, a backlight unit 109 disposed at a lower portion
of the LCD panel 101 for providing light towards the LCD
panel 101, and casing components, such as a mold frame 115
for accommodating and fixing the LCD panel 101 and the
backlight unit 109, an upper cover (not shown), a bottom
cover 107 and the like.

[0038] Here, the LCD panel 101 may include a color filter
substrate 105, an array substrate 110 and a liquid crystal layer
(not shown) interposed between the color filter substrate 105
and the array substrate 110.

[0039] Further, although not shown in the drawing, the
color filter substrate 105 may be provided with a color filter
with a plurality of sub-color filters for implementing red (R),
Green (G) and blue (B) colors, a black matrix partitioning the
sub-color filters and blocking light transmitted through the
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liquid crystal layer, and a transparent common electrode for
applying a voltage to the liquid crystal layer.

[0040] The array substrate 110 may be provided with a
plurality of gate lines and data lines arranged in longitudinal
and horizontal directions for defining a plurality of pixel
regions, thin film transistors as switching devices each dis-
posed at an intersection between the gate line and the data
line, and pixel electrodes each formed on the pixel region.
Here, the gate line and the data line may electrically be
connected respectively to a gate printed circuit board (PCB)
and a data PCB via a gate tape carrier package (TCP) and a
data TCP.

[0041] Here, the backlight unit 109 according to the present
invention may be configured in a direct type having a plurality
of LEDs 102 disposed at the lower portion of the LCD panel
101.

[0042] The backlight unit 109 may include a plurality of
LED PCB 108 each formed in a bar type on the bottom cover
107, a plurality of LEDs 102 disposed on each of the LED
PCBs 108 to be spaced apart from each other, and a diffusion
plate 103 and a plurality of optical sheets 106 both disposed
above the plurality of LEDs 102 for diffusing and condensing
light emitted from the LEDs 102.

[0043] Here, the LED PCB 108 may be implemented as a
metal core PCB (MPCB) having an aluminum layer stacked
on its lower surface so as to discharge heat generated from
each of the LEDs 102 as the light sources.

[0044] A reflection sheet 104 may be formed at a periphery
of the plurality of LEDs 102 so as to upwardly reflect light
emitted from the plurality of LEDs 102, thereby improving
optical efficiency.

[0045] Here, the LED 102 may be configured such that one
LED for representing red, green and blue colors is disposed
within an LED lamp (or chip). Alternatively, the LED 102
may be configured in a form of package including LEDs
representing red, green and blue colors, respectively. Such
LED package can be advantageous in view of well represent-
ing mixture colors of red, green and blue colors and improv-
ing brightness.

[0046] The LED 102 for representing red, green and blue
colors was exemplarily described; however, the LED 102 can
generate white color except for the red, green and blue colors
or various colors of light depending on the purpose of use.
Alternatively, the LED 102 may generate different colors of
light according to the purpose of use or be divided into a
preset number of groups so as to generate different colors of
light by each group.

[0047] In particular, the LED PCB 108 according to the
present invention may be characterized in that the existing
plate type PCB is replaced with a bar type PCB and thus a
usage area can be reduced, thereby improving the use effi-
ciency of the PCB 108. Such configuration will be described
in detail with reference to FIG. 4.

[0048] FIG.4isaplane view showing a structure of an LED
backlight unit in accordance with a first embodiment of the
present invention.

[0049] As shown in FIG. 4, an LED backlight unit accord-
ing to a first embodiment of the present invention may include
a plurality of LED PCBs 108 formed in a bar type on the
bottom cover 107, a plurality of LEDs 102 disposed on each
of'the LED PCBs 108 to be spaced apart from each other, and
a diffusion plate (not shown) and a plurality of optical sheets
(not shown) both disposed above the plurality of LEDs 102 so
as to diffuse and condense light emitted from the LEDs 102.
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[0050] Here, the plurality of bar type LED PCBs 102 may
be divided into several groups, thus to be electrically con-
nected to corresponding connection PCBs 120 via connection
members 123. Also, the connection PCBs 120 may be con-
nected to a driving unit PCB (not shown), having driving
components mounted for driving the LEDs 102, via cables
122 connected to connectors 121. That is, the LED backlight
unit according to the first embodiment of the present inven-
tion may be configured such that the connection PCB 120 for
connecting the bar type LED PCBs 108 within the corre-
sponding group to one another is installed so as to allow
wiring between the plurality of LED PCBs 108, and also
function to connect each of the LED PCBs 108 to a driving
driver.

[0051] The LED backlight unit according to the first
embodiment of the present invention can improve the use
efficiency of the area of the PCB unnecessarily used in the
LED backlight unit by replacing the existing plate type LED
PCB to the bar type LED PCB. That is, the bar type LED PCB
can be fabricated to have a minimal area in which LEDs are
substantially mounted, thereby improving the use efficiency
of the unnecessarily used PCB.

[0052] Here, the bar type LED PCBs may be arranged in a
horizontal direction or a longitudinal direction to be widely
distributed as the LEDs are periodically arranged.

[0053] Further, in order to couple a diffusion plate located
on the LED PCB 108, spacers for maintaining a uniform
height may be installed between the LED PCBs 108 by con-
sidering a gap between each LED PCB 108 and the diffusion
plate and an optical distance.

[0054] Meanwhile, the LED backlight unit according to the
first embodiment of the present invention uses the individual
bar type LED PCBs, which requires connection PCBs. Also,
many connection members are needed between the LED
PCBs and the connection PCBs.

[0055] FIG.5isaplane view showing a structure of an LED
backlight unit in accordance with a second embodiment of the
present invention, which shows that one ends of bar type LED
PCBs are connected to be fabricated in a form of two through
eight pronged spears, resulting in non-use of the connection
PCBs.

[0056] As shown in FIG. 5, an LED backlight unit accord-
ing to a second embodiment of the present invention may
include a plurality of LED PCBs 208 formed in a bar type on
a bottom cover 207 and having one ends all connected, a
plurality of LEDs 202 disposed on each of the LED PCBs 208
to be spaced apart from each other, and a diffusion plate (not
shown) and a plurality of optical sheets (not shown) disposed
above the plurality of LEDs 202 for diffusing and condensing
light emitted from the LEDs 202.

[0057] Here, four of the bar type LED PCBs 208 may be
fabricated in a form of four-pronged spears by connecting
their one ends. Also, the four LED PCBs 208 connected in the
form of four-pronged spears may be connected, via a cable
222 connected to a connector 221, to a driving unit PCB (not
shown) having driving components for driving the LEDs 202
mounted thereon. That is, the LED backlight unit according to
the second embodiment of the present invention can be imple-
mented by fabricating four of the bar type LED PCBs 208 in
the form of the four-pronged spears by connecting the one
ends thereof; so as to implement a local dimming with respect
to the plurality of LEDs 202. Such fabrication can reduce the
number of connectors required. In addition, it makes it pos-
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sibleto directly connect the LED PCBs 208 to an LED driving
driver without connection PCBs.

[0058] Here, the present invention may not be limited to the
LED PCBs in the form of the four-pronged spears. Alterna-
tively, the present invention may be applicable to any case
where two or more of bar type LED PCBs are connected at
their one ends so as to be in the form of two or more pronged
spears.

[0059] The bartype LED PCBs 208 may be mounted on the
bottom cover 207 by using screws or by inserting the bar type
LED PCBs 208 in the two through eight pronged spears at
once. Further, holes or protrusions may be formed at the bar
type LED PCBs 208 so as to be slid into the bottom cover 207.
[0060] Here, the bar type LED PCBs 208 may be arranged
in a horizontal direction or a longitudinal direction to be
widely distributed as the LEDs are periodically arranged.
[0061] Further, in order to couple a diffusion plate located
on the LED PCB 208, spacers for maintaining a uniform
height may be installed between the LED PCBs 208 by con-
sidering a gap between each LED PCB 208 and the diffusion
plate and an optical distance.

[0062] The LED backlight unit according to the second
embodiment of the present invention can improve the use
efficiency of the area of the PCB unnecessarily used in the
LED backlight unit by replacing the existing plate type LED
PCB to the bar type LED PCB. That is, the bar type LED PCB
can be fabricated to have a minimal area in which LEDs are
substantially mounted, thereby improving the use efficiency
of the unnecessarily used PCB.

[0063] Inparticular, in the LED backlight unit according to
the second embodiment of the present invention, two or more
of the bar type LED PCBs are connected at their one ends so
as to be fabricated in the form of two or more pronged spears,
thereby reducing the number of connectors required. In addi-
tion, connection PCBs are not required so as to effectively
reduce the fabricating cost.

[0064] FIG. 6isaplane view showing a structure ofan LED
backlight unit in accordance with a third embodiment of the
present invention, which exemplarily shows that one ends of
bar type LED PCBs are connected to be fabricated in a form
of two to eight pronged spears so as to use no connection
PCB, and the LED PCBs in the form of two to eight pronged
spears are engaged with each other so as to maximize the use
efficiency of the LED PCBs.

[0065] As shown in FIG. 6, an LED backlight unit accord-
ing to a third embodiment of the present invention may
include a plurality of LED PCBs 3084 and 3085 formed in a
bar type on a bottom cover 307 and having one ends all
connected, a plurality of LEDs 3024 and 3025 disposed on
each of the LED PCBs 3084 and 3085 so as to be spaced apart
from each other, and a diffusion plate (not shown) and a
plurality of optical sheets (not shown) disposed above the
plurality of LEDs 302a and 3025 for diffusing and condens-
ing light emitted from the LEDs 3024 and 3025.

[0066] Here, four of the bar type LED PCBs 308a and 3085
may include first LED PCBs 3084 and second LED PCBs
3085 engaged with each other.

[0067] The first and second LED PCBs 308a and 3085 are
connected at their one ends to be fabricated in a form of
four-pronged spears. Also, the four first LED PCBs 308a
connected in the form of the four-pronged spears and the four
second LED PCBs 3085 connected in the form of the four-
pronged spears may be connected to first and second driving
unit PCBs (not shown), respectively having driving compo-
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nents for driving the first and second LED PCBs 302a and
3025 mounted thereon, via first and second cables 322a and
3225 connected to first and second connectors 321aq and 3215,
respectively.

[0068] Here, the present invention may not be limited to the
LED PCBs in the form of the four-pronged spears. Alterna-
tively, the present invention may be applicable to any case
where two or more of bar type LED PCBs are connected at
their one ends so as to be in the form of two or more pronged
spears and the two or more pronged LED PCBs are engaged
with each other.

[0069] Here, the bar type first and second LED PCBs 308a
and 3085 may be arranged in a horizontal direction or a
longitudinal direction to be widely distributed as the first and
second LEDs 302a and 3025 are periodically arranged.
[0070] Further, in order to couple the diffusion plate located
on each of the first and second LED PCBs 308a and 3085,
spacers for maintaining a uniform height may be installed
between the first and second LED PCBs 3084 and 3085 by
considering a gap between each of the first and second LED
PCBs 3084 and 3085 and the diffusion plate and an optical
distance.

[0071] The LED backlight unit according to the third
embodiment of the present invention can improve the use
efficiency of the area of the PCB unnecessarily used in the
LED backlight unit by replacing the existing plate type LED
PCB to the bar type LED PCB, as similar to the first and
second embodiment of the present invention. That is, the bar
type LED PCB can be fabricated to have a minimal area in
which LEDs are substantially mounted, thereby improving
the use efficiency of the unnecessarily used PCB.

[0072] Inparticular, in the LED backlight unit according to
the third embodiment of the present invention, two or more of
the bar type LED PCBs are connected at their one ends so as
to be fabricated in the form of two or more pronged spears,
thereby reducing the number of connectors required. In addi-
tion, connection PCBs are not required so as to effectively
reduce the fabricating cost. Also, by allowing the two or more
pronged LED PCBs to be engaged with each other, the use
efficiency of the LED PCBs can be maximized, resulting in a
more effective reduction of fabricating cost.

[0073] The foregoing embodiments and advantages are
merely exemplary and are not to be construed as limiting the
present disclosure. The present teachings can be readily
applied to other types of apparatuses. This description is
intended to be illustrative, and not to limit the scope of the
claims. Many alternatives, modifications, and variations will
be apparent to those skilled in the art. The features, structures,
methods, and other characteristics of the exemplary embodi-
ments described herein may be combined in various ways to
obtain additional and/or alternative exemplary embodiments.
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[0074] As the present features may be embodied in several
forms without departing from the characteristics thereof, it
should also be understood that the above-described embodi-
ments are not limited by any of the details of the foregoing
description, unless otherwise specified, but rather should be
construed broadly within its scope as defined in the appended
claims, and therefore all changes and modifications that fall
within the metes and bounds of the claims, or equivalents of
such metes and bounds are therefore intended to be embraced
by the appended claims.

1. A liquid crystal display (LCD) device comprising:

an LCD panel configured to display images;

a backlight unit disposed at a lower portion of the LCD
panel that provides light to the LCD panel, and having a
plurality of light emitting diode (LED) printed circuit
boards (PCBs) formed in a bar type, and a plurality of
LEDs disposed on each of the LED PCBs to be spaced
apart from each other; and

casing components including a mold frame for receiving
and fixing the LCD panel and the backlight unit, an
upper cover and a bottom cover.

2. The device of claim 1, further comprising a diffusion
plate and a plurality of optical sheets both disposed above the
plurality of LEDs and configured to diffuse and condense
light emitted from the LEDs.

3. The device of claim 1, wherein the plurality of bar type
LED PCBs are divided into several groups so as to be elec-
trically connected to corresponding connection PCBs via
connection members.

4. The device of claim 3, wherein the connection PCBs are
connected to a driving unit PCB via cables connected to
connectors, the driving unit PCB having driving components
for driving the LEDS mounted thereon.

5. The device of claim 1, wherein the bar type LED PCBs
are connected at one ends thereof to be configured in a form
of two to eight pronged spears.

6. The device of claim 1, wherein the bar type LED PCBs
are arranged in a horizontal direction or a longitudinal direc-
tion to be widely distributed as the LEDs are periodically
arranged.

7. The device of claim 5, wherein the two to eight bar type
LED PCBs comprise first LED PCBs and second LED PCBs
engaged with each other.

8. The device of claim 1, wherein the bar type LED PCBs
are coupled to the bottom cover by screws.

9. The device of claim 5, wherein the bar type LED PCBs
in the form of two to eight pronged spears are inserted in the
bottom cover at once.

10. The device of claim 5, wherein the bar type LED PCBs
in the form of two to eight pronged spears are provided with
holes or protrusions to be slid into the bottom cover.
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