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BACKLIGHT UNIT AND LIQUID CRYSTAL
DISPLAY DEVICE HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application No. 10-2007-0120189 filed with the Korea Intel-
lectual Property Office on Nov. 23, 2007, the disclosure of
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a backlight unit and
a liquid crystal display (LCD) device having the same.
[0004] 2. Description of the Related Art

[0005] Recently, as the semiconductor technology rapidly
develops, demand for flat display devices of which the per-
formance is further enhanced is explosively increasing.
[0006] Among the flat display devices, an LCD device
recently attracts public attention. Since the LCD device has
an advantage in that reduction in size and weight and low
power consumption can be achieved, the LCD device has
been considered as a substitute which can overcome the dis-
advantages of an existing cathode ray tube (CRT). Currently,
the LCD is mounted on most of information processing
equipments which require a display device.

[0007] A general LCD device applies a voltage to a specific
molecular arrangement of liquid crystal such that the molecu-
lar arrangement is converted into a different molecular
arrangement. Further, changes in optical properties of liquid
crystal cells, such as birefringence, optical rotatory power,
dichroism, and light scattering characteristic, are converted
into visual changes. Then, the modulation of light caused by
the liquid crystal cells is used to display information.

[0008] Since an LCD panel of the LCD device is a passive
element which cannot emit light, the LCD panel has a back-
light which provides light to the LCD panel from the lower
portion of the LCD panel. Middle-sized or large-sized LCD
devices such as monitors or TVs use a lamp as a backlight.
The lamp not only consumes a large amount of power, but
also generates heat, thereby having an adverse effect upon
element characteristics of the LCD panel. Further, since the
lamp is typically formed in arod shape, the lamp is vulnerable
to impact. Further, temperature deviation in each portion of
the lamp 1s so large that an image display quality is degraded.
[0009] Meanwhile, small-sized LCD devices of mobile
products such as mobile phones use a light emitting diode
(LED) as a backlight. Since the LED is a semiconductor
element, the LED has a long lifespan and a high lighting
speed. Further, the LED has low power consumption and high
impact resistance, and the reduction in size and thickness can
be achieved. When the LED having such advantages is
applied to middle-sized and large-sized LCD devices, it is
possible to solve the above-described problems of the lamp.
That is, as the LED as a point light source is modified into a
line light source or surface light source, the LED can be
applied to middle-sized and large-sized LCD products.
[0010] FIGS. 1A and 1B are schematic views of an LED
module used as a backlight of a conventional LCD device.
FIG. 1A is a cross-sectional view of the LED module, and
FIG. 1B is a cross-sectional view of a bottom chassis having
the LED module mounted thereon.
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[0011] As shown in FIGS. 1A and 1B, the LED module 10
used as a backlight of a conventional LCD device includes a
printed circuit board 13 having a plurality of LEDs 21
mounted thereon and a heat transmission member 15 attached
on the rear surface of the PCB 13.

[0012] The printed circuit board 13 has electrode patterns
formed thereon, the electrode patterns supplying signals to
the LEDs 21. The heat transmission member 15 radiates heat
generated from the LEDs 21, thereby preventing degradation
of the LEDs 21.

[0013] The LED module 10 constructed in such a manner is
mounted in the bottom chassis 20 having a housing space
provided therein. That is, the LEDs 21 are mounted on the
printed circuit board 13, and the heat transmission member 15
1s attached to the rear surface of the printed circuit board 13.
Then, the heat transmission member 15 is mechanically
attached to the bottom chassis 20.

[0014] Therefore, the heat transmission member 15 is
housed so as to be interposed between the printed circuit
board 13 and the bottom chassis 20.

[0015] Inthe LED module 10 housed in the bottom chassis
20, however, heat transmission is not smoothly performed
because of an increase in resistance caused by heat resistance
of the heat transmission member 15 and a defect in contact
with the bottom chassis 20.

[0016] When the heat transmission is not smoothly per-
formed, the temperature of the LED is increased, thereby
degrading the brightness. Further, the lifespan of the LEDs is
reduced.

SUMMARY OF THE INVENTION

[0017] An advantage of the present invention is that it pro-
vides a backlight unit and an LED device using the same,
which has a bottom chassis formed with only an outer frame
and has no heat transmission member, thereby enhancing a
heat radiation effect.

[0018] Additional aspects and advantages of the present
general inventive concept will be set forth in part in the
description which follows and, in part, will be obvious from
the description, or may be learned by practice of the general
inventive concept.

[0019] According to an aspect of the invention, a backlight
unit of an LCD device comprises a printed circuit board; a
plurality of light emitting diodes (LEDs) mounted on the
printed circuit board; and a bottom chassis formed with only
an outer frame and having the printed circuit board housed
thereon.

[0020] The printed circuit board and the bottom chassis
may be formed of the same metallic material. For example,
the printed circuit board and the bottom chassis may be
formed of steel.

[0021] The backlight unit may further include an optical
sheet provided on the LEDs. The optical sheet may include a
diffusion sheet, a condensing sheet provided on the diffusion
sheet, and a protective sheet provided on the condensing
sheet.

[0022] Thebottom chassis may include a first frame formed
along the edge of the printed circuit board; at least one second
frame which divides a region defined by the first frame; and a
third frame which is formed to extend upward from the first
frame at a predetermined height such that a housing space is
provided by the first to third frames.
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[0023] The printed circuit board may be bonded to the first
frame by surface mounding technology (SMT) and may be
fixed to the second frame through a screw.

[0024] According to another aspect of the invention, an
LCD device comprises a liquid crystal panel; and a backlight
unit that supplies light to the liquid crystal panel. The back-
light unitincludes: a printed circuit board having a plurality of
LEDs mounted thereon; and a bottom chassis formed with
only an outer frame and having the printed circuit board and
the optical sheet housed thereon.

[0025] The printed circuit board and the bottom chassis
may be formed of the same metallic material. For example,
the printed circuit board and the bottom chassis may be
formed of steel.

[0026] The backlight unit may further include an optical
sheet provided on the LEDs. The optical sheet may include a
diffusion sheet, a condensing sheet provided on the diffusion
sheet, and a protective sheet provided on the condensing
sheet.

[0027] Thebottom chassis may include a first frame formed
along the edge of the printed circuit board; at least one second
frame which divides a region defined by the first frame; and a
third frame which is formed to extend upward from the first
frame at a predetermined height such that a housing space is
provided by the first to third frames.

[0028] The printed circuit board may be bonded to the first
frame by the SMT and may be fixed to the second frame
through a screw.

[0029] The LCD device may further include an upper case
that presses the edge of the liquid crystal panel so as to fix the
liquid crystal panel on the optical sheet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] These and/or other aspects and advantages of the
present general inventive concept will become apparent and
more readily appreciated from the following description of
the embodiments, taken in conjunction with the accompany-
ing drawings of which:

[0031] FIGS. 1A and 1B are schematic views of an LED
module used as a backlight of a conventional LCD device;
[0032] FIG. 2 is a schematic cross-sectional view of an
LCD device according to the invention;

[0033] FIG. 3 is a diagram showing the construction of a
light emitting section of FIG. 2;

[0034] FIG.41isa perspective view of a bottom chassis; and
[0035] FIG. 5 is an expanded view of a region A of FIG. 2.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0036] Reference will now be made in detail to the embodi-
ments of the present general inventive concept, examples of
which are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout. The
embodiments are described below in order to explain the
present general inventive concept by referring to the figures.
[0037] Hereinafter, a backlight unit and an LCD device
using the same according to the present invention will be
described in detail with reference to the accompanying draw-
ings.

[0038] FIG. 2 is a schematic cross-sectional view of an
LCD device according to the invention.

[0039] As shown in FIG. 2, the LCD device 100 include a
liquid crystal panel 110 including a thin film transistor (TFT)
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array substrate 110a, a color filer substrate 1104, and a liquid
crystal layer (not shown) formed between the two substrates
110a and 1105, and a backlight unit 150 which supplies light
to the liquid crystal panel 110.

[0040] Although not shown in FIG. 2, the TFT array sub-
strate 110q include a plurality of gate lines arranged in a first
direction, a plurality of data lines crossing the gate lines at
right angles, and a plurality of switching elements formed
therein. The gates lines and the data lines define a plurality of
pixel regions arranged in a matrix shape, and the switching
elements serve to switch the respective pixels.

[0041] The color filer substrate 1106 includes red, green,
and blue color filer layers formed in positions corresponding
to the pixels and a black matrix formed therein. The black
matrix prevents light from leaking between the respective
color filer layers, and also prevents color interference of light
passing through the pixels.

[0042] The TFT array substrate 110a and the color filer
substrate 1105 have a pixel electrode and a common electrode
formed on the inner surfaces thereof, respectively, to apply an
electric field to the liquid crystal layer. As a voltage applied
between the common electrode and the pixel electrode is
controlled, the arrangement state of liquid crystal molecules
of the liquid crystal layer is changed so as to individually
adjust light transmission rates of the pixels.

[0043] The backlight unit 150 includes a light emitting
section 130 which supplies light to the liquid crystal panel
110 and an optical sheet 140 which is provided between the
liquid crystal panel 110 and the light emitting section 130 so
as to enhance light efficiency.

[0044] Theoptical sheet 140 includes a diffusion plate 141,
a condensing sheet 143, and a protective sheet 145. The
condensing sheet 143 and the protective sheet 145 are pro-
vided on the diffusion plate 141.

[0045] The diffusion plate 141 diffuses light incident from
the light emitting section 130 such that spots caused by partial
concentration of light are prevented from occurring.

[0046] The condensing sheet 143 is composed of first and
second prism sheets. The first prism sheet condenses light,
which propagates toward the second prism sheet, in the front
and back direction. The second prism sheet condenses light,
which propagates toward the protective sheet 145, in the left
and right direction. As a result, the light propagating from the
diffusion plate 141 to the protective sheet 145 is set up so as
to vertically propagate.

[0047] Accordingly, the light passing through the condens-
ing sheet 143 vertically propagates so as to be uniformly
distributed on the entire surface of the protective sheet 145,
thereby enhancing brightness.

[0048] The light emitting section 130 is composed of an
LED module which includes a light source for generating
light and a circuit board for delivering a signal to the light
source.

[0049] FIG. 3 is a diagram showing the construction of the
light emitting section 130.

[0050] As shown in FIG. 3, the light emitting section 130
includes a plurality of LEDs 131 and a printed circuit board
135 having the LEDs 131 mounted thereon and circuit pat-
terns printed thereon, the circuit patterns supplying signals to
the LEDs 131.

[0051] Each of the LEDs 131 may be composed of a plu-
rality of LED lamps, which generate R (red), G (green), and
B (blue) lights as one unit group, or a plurality of LED lamps
which generate white light as one unit group.
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[0052] When the LED 131 is composed of a plurality of
LED lamps which generate R (red), G (green), and B (blue)
lights as one unit group, a light mixing lens may be provided
onthe LED so as to diffuse the R, G, and B lights such that the
R, G, and B lights can be uniformly mixed.

[0053] The printed circuit board 135 is formed of steel or
metal and may additionally have a reflecting plate 133 pro-
vided onthe surface thereof, the reflecting plate 133 reflecting
light, which is diffused to the lower portion from the LED
131, to the upper portion. Preferably, the reflecting plate 133
is formed of aluminum (Al) with an excellent reflection char-
acteristic.

[0054] In the present invention, since the printed circuit
board 135 is formed of metal, the printed circuit board 135
may have a reflecting function. In this case, the reflecting
plate 133 may be omitted. However, when the reflecting plate
133 is separately provided, light diffused to the lower portion
can be more effectively reflected to the upper portion.
[0055] Referring to FIG. 2, the backlight unit 150 of the
LCD device according to the invention will be described. The
light emitting section (the LEDs and the printed circuit board)
130, the optical sheet 140, and the liquid crystal panel 110 are
sequentially housed on a bottom chassis 120. Further, the
liquid crystal panel 110 is fixed on the optical sheet 140 by a
top chassis 150 which presses the edge of the liquid crystal
panel 110.

[0056] Thebottom chassis 120 1is formed with only an outer
frameand is composed of the same metal as the printed circuit
board 135.

[0057] FIG. 4 is a perspective view of the bottom chassis
120. As shown in FIG. 4, the bottom chassis 120 includes a
first frame 121 formed along the edge of the printed circuit
board 135, a second frame 123 which divides a region defined
by the first frame 121, and a third frame 125 which is formed
to extend upward from the first frame 121 at a predetermined
height such that a housing space 127 is provided therein.
[0058] Thesecond frame 123 may divide the region defined
by the first frame 121 into two or more regions. In FIG. 4, it
has been exemplified that the second frame 123 passes
through the central portion of the region defined by the first
frame 121 so as to divide the region into two regions. How-
ever, one or more second frames 123 may be formed.

[0059] As described above, the bottom chassis 120 com-
posed of the first to third frames has an opened bottom sur-
face.

[0060] Therefore, portions of the rear surface (where the
LEDs are not mounted) of the printed circuit board 135
housed on the first and second frames 121 and 123 of the
bottom chassis 120 is exposed to the outside through the
opened regions (the divided regions).

[0061] The printed circuit board 135 may be bonded and
fixed to the bottom chassis 120 by SMT (Surface Mount
Technology) or a mechanical means.

[0062] That is, the region of the printed circuit board 135,
which comes in contact with the surface of the first frame 121,
may be bonded to the bottom chassis 120 through the SMT,
and the region of the printed circuit board 135, which comes
in contact with the surface of the second frame 123, may be
more stably fixed on the bottom chassis 120 through a
mechanical connection such as a screw or the like.

[0063] FIG.5 is an expanded view of a region A of FIG. 2,
where the printed circuit board 135 is housed on the surface of
the second frame 123. As shown in F1G. 5, a coupling means
129 such as a screw or the like is coupled to a coupling hole
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137 passing through the printed circuit board 135 and the
second frame 123 such that the printed circuit board 135 can
be coupled to the second frame 123. If necessary, a coupling
screw with no head may be used, or the head of coupling
screw may be removed after the coupling. Then, an undesired
projection can be prevented from being formed on the bottom
surface of the second frame 123 where the printed circuit
board 135 is not housed. In this case, one or more screws may
be used.

[0064] Since the printed circuit board 135 housed on the
bottom chassis 120 formed with only outer frame is formed of
metal, the printed circuit board 135 receives heat from the
LEDs 131 and then radiates the heat to the outside, thereby
preventing an increase in internal temperature.

[0065] Asthe LEDs 131 emit light, heat is generated inside
the LEDs 131 and is then absorbed by the reflecting plate 133
so as to be delivered to the printed circuit board 135. When no
reflecting plate is provided, the heat is delivered to the printed
circuit board 135 as it is.

[0066] Theheat delivered to the printed circuit board 135 is
transmitted to the bottom chassis 120 so as to be radiated to
the outside or is radiated to the outside without being trans-
mitted to the bottom chassis 120. Since the bottom chassis
120 is formed with only an outer frame, a contact area
between the printed circuit board 135 and the bottom chassis
120 is so small that most of the heat is radiated to the outside
without being transmitted to the bottom chassis 120.

[0067] In the present invention, a heat transmission mem-
ber is removed, and the printed circuit board is formed of the
same metal material as the bottom chassis. Therefore, a heat
radiation effect is more enhanced than in the conventional
LCD device, and a material cost can be reduced.

[0068] In the conventional LCD device, since a separate
heat transmission member is attached to the lower surface of
the printed circuit board, a heat radiation effect is degraded by
resistance of the heat transmission member. Further, since the
bonding between the heat transmission member and the bot-
tom chassis is not uniformly performed, the heat transmission
is not partially performed. Therefore, there is a limit in radi-
ating the heat.

[0069] Furthermore, since the heat transmission member is
used and the printed circuit board is formed of an expensive
insulating material such as ceramic, a material cost increases.
[0070] Inthe presentinvention, however, the printed circuit
board is formed of the same cheap metal material (for
example, steel) as the bottom chassis, thereby enhancing a
heat transmission effect. As the bottom chassis is formed with
only an outer frame such that the printed circuit board is
exposed to the outside, the heat radiation effect can be further
increased than in the conventional LCD device, even though
the heat transmission member is removed.

[0071] As the heat transmission member is removed, the
resistance of the heat transmission member is removed. Fur-
ther, since the printed circuit board is exposed to the outside,
an air flow is so smooth that the heat radiation to the outside
is more effectively carried out. Further, since the bottom
chassis is formed with only an outer frame, a contact area with
the printed circuit board is so small that contact defects ther-
ebetween can be prevented.

[0072] As described above, the present invention relates to
the backlight unit with an excellent heat radiation effect and
the LCD device having the same. In the present invention, the
LEDs are used as a light source, and the printed circuit board
having the LEDs mounted thereon is formed of a cheap metal
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material such as steel. Further, the bottom chassis having the
printed circuit board mounted thereon is formed with only an
outer frame, and the heat transmission member is removed.
Therefore, the printed circuit board mounted on the bottom
chassis is exposed to the outside.

[0073] Ifthe above-described construction of the invention
is included, all LCD devices belong to the invention regard-
less of the mode of the LCD device, for example, a switching
mode for driving the liquid crystal panel, the structure of a
pixel electrode, and the kind of a structure for mounting the
liquid crystal panel, the optical sheet, and the light emitting
section.

[0074] Although a few embodiments of the present general
inventive concept have been shown and described, it will be
appreciated by those skilled in the art that changes may be
made in these embodiments without departing from the prin-
ciples and spirit of the general inventive concept, the scope of
which is defined in the appended claims and their equivalents.

What is claimed is:

1. A backlight unit of a liquid crystal display (LCD) device
comptrising:

a printed circuit board;

aplurality of light emitting diodes (LEDs) mounted on the

printed circuit board; and

a bottom chassis formed with only an outer frame and

having the printed circuit board housed thereon.

2. The backlight unit according to claim 1, wherein the
printed circuit board and the bottom chassis are formed of the
same metallic material.

3. The backlight unit according to claim 2, wherein the
printed circuit board and the bottom chassis are formed of
steel.

4. The backlight unit according to claim 1 further compris-
ing:

an optical sheet provided on the LEDs.

5. The backlight unit according to claim 4, wherein the
optical sheet includes a diffusion sheet, a condensing sheet
provided on the diffusion sheet, and a protective sheet pro-
vided on the condensing sheet.

6. The backlight unit according to claim 1, wherein the
bottom chassis includes:

a first frame formed along the edge of the printed circuit

board;

at least one second frame which divides a region defined by

the first frame; and

a third frame which is formed to extend upward from the

first frame at a predetermined height such that a housing
space is provided by the first to third frames.
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7. The backlight unit according to claim 6, wherein the
printed circuit board is bonded to the first frame by surface
mounding technology (SMT).

8. The backlight unit according to claim 6, wherein the
printed circuit board is fixed to the second frame through a
SCrew.

9. An LCD device comprising;

a liquid crystal panel; and

a backlight unit that supplies light to the liquid crystal

panel,

wherein the backlight unit includes:

a printed circuit board having a plurality of LEDs
mounted thereon; and

a bottom chassis formed with only an outer frame and
having the printed circuit board housed thereon.

10. The LCD device according to claim 9, wherein the
printed circuit board and the bottom chassis are formed of the
same metallic material.

11. The LCD device according to claim 10, wherein the
printed circuit board and the bottom chassis are formed of
steel.

12. The LCD device according to claim 9 further compris-
ing:

an optical sheet provided on the LEDs.

13. The LCD device according to claim 12, wherein the
optical sheet includes a diffusion sheet, a condensing sheet
provided on the diffusion sheet, and a protective sheet pro-
vided on the condensing sheet.

14. The LCD device according to claim 9, wherein the
bottom chassis includes:

a first frame formed along the edge of the printed circuit

board;

at least one second frame which divides a region defined by

the first frame; and

a third frame which is formed to extend upward from the

first frame at a predetermined height such that a housing
space 1s provided by the first to third frames.

15. The LCD device according to claim 14, wherein the
printed circuit board is bonded to the first frame by the SMTT.

16. The LCD device according to claim 14, wherein the
printed circuit board is fixed to the second frame through a
Screw.

17. The LCD device according to claim 9 further compris-
ing:

an upper case that presses the edge of the liquid crystal

panel so as to fix the liquid crystal panel on the optical
sheet.
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