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(57) ABSTRACT

A backlight unit comprises a light emitting diode (LED)
package including one or more LED chips, a light source PCB
mounting one side of a bottom of the LED package or both
sides of the bottom of the LED package, a bottom cover
supporting the light source PCB under the light source PCB,
and having an embossing portion which protrudes toward the
LED package with a size corresponding to the bottom of the
LED package which is not mounted on the light source PCB,
and a heat emission material filling between the bottom of the
LED package and the embossing portion.
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BACKLIGHT UNIT AND LIQUID CRYSTAL
DISPLAY USING THE SAME

[0001] This application claims the benefit of Korea Patent
Application No. 10-2009-0071188 filed on Aug. 03, 2009,
which is incorporated herein by reference for all purposes as
if fully set forth herein.

BACKGROUND
[0002] 1. Field of the Invention
[0003] This document relates to a backlight unit and a lig-

uid crystal display using the same capable of improving a heat
emission characteristic.

[0004] 2. Discussion of the Related Art

[0005] A liquid crystal display (“LCD”) has been widely
applied due to its lightweight, thin profile, lower power con-
sumption driving, and so on. Such an LCD has been
employed as a portable computer such as a notebook PC, an
office automation device, an audio/video device, an indoor/
outdoor advertisement display device or the like. A transmis-
sive LCD which takes up most of the LCDs displays images
by controlling an electric field applied to an LC layer to adjust
a light from a backlight unit depending on data voltages.
[0006] As alight source of the backlight unit, a light emit-
ting diode (LED). which has the advantages of low power
consumption, light weight and high luminance, has been sug-
gested instead of a fluorescent lamp such as a cold cathode
fluorescent lamp (CCFL).

[0007] The LED has good characteristics, for example,
small-sized, clear light-emission, good initial driving, quake-
proof, and strong durability in frequent light-on/light-off. In
recent years, with the advent of a white LED which emits a
white light, application fields of the LED has been wide-
spread from indicators of electronic products, to households,
panels for advertisement, or the like. Furthermore, in accor-
dance with a high efficiency of an LED package, the LED is
applied to streetlights, head lamps for automobiles, and gen-
eral illumination light sources replacing fluorescent lamps.
[0008] For energy applied to the LED package, about 15%
thereof is converted into a light and about 85% thereof is
consumed as a heat. The efficiency and lifespan of the LED
package are reduced as a heat generated from the PN junction
becomes more. Therefore, a high efficiency and high lumi-
nance LED package requires a heat emission design for dis-
sipating heats generated from the LED chips.

[0009] As shown in FIG. 1, an LED package 1 is soldered
on a generally expensive metal PCB (printed circuit board) 2
for heat emission. The metal PCB 2 has a structure in which
aresin layer 2B, a copper layer 2C, and a solder resist layer are
stacked on an aluminum metal substrate 2A. The resin layer
2B functions to electrically separate the copper layer 2C
where currents flow from the underlying metal substrate 2A,
and also functions to form a heat transfer path between the
copper layer 2C and the underlying metal substrate 2A. A heat
generated from the LED package 1 is first transferred to the
copper layer 2C, and then to the underlying metal substrate
2A via the resin layer 2B. The heat transferred to the metal
substrate 2A is transferred to a bottom cover 4 of the backlight
unit via a heat emission pad 3 attached to the backlight unit.
The bottom cover 4 takes up a relatively large area, and
thereby can sufficiently function as a main heat emission
plate.
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[0010] However, as can be seen from the above heat trans-
fer process, in the related art, the heat transfer path is com-
plicated and particularly the heat transfer efficiency is very
low due to the resin layer and the heat emission pad having
lower heat conductivity than metal. As a result, there is limi-
tation in improving the heat emission characteristic of the
LED package in the related art.

SUMMARY

[0011] Embodiments of the present invention provide a
backlight unit and a liquid crystal display using the same
capable of improving a heat emission characteristic of a light
emitting diode (LED) package.

[0012] According to an exemplary embodiment of the
present invention, there is provided a backlight unit compris-
ing a light emitting diode (LED) package including one or
more LED chips, a light source PCB mounting one side of a
bottom of the LED package or both sides of the bottom of the
LED package, a bottom cover supporting the light source
PCB under the light source PCB, and having an embossing
portion which protrudes toward the LED package with a size
corresponding to the bottom of the LED package which is not
mounted on the light source PCB, and a heat emission mate-
rial filling between the bottom of the LED package and the
embossing portion.

[0013] A thickness of the embossing portion may be pro-
portional to that of the light source PCB.

[0014] When both sides of the bottom of the LED package
are mounted on the light source PCB, a hole may be formed in
the light source PCB so as to be filled with the heat emission
material.

[0015] When one side of the bottom of the LED package is
mounted on the light source PCB, the other side of the LED
package which is not mounted may be supported by the heat
emission material.

[0016] The heat emission material may be filled by a sol-
dering or a pasting.

[0017] The LED package may further comprise a zener
diode connected to the LED chip.

[0018] Also, according to an exemplary embodiment of the
present invention, there is provided liquid crystal display
comprising a liquid crystal display panel, and a backlight unit
supplying light for the liquid crystal display panel, wherein
the backlight unit includes a light emitting diode (LED) pack-
age including one or more LED chips, a light source PCB
mounting one side of a bottom of the LED package or both
sides of the bottom of the LED package, a bottom cover
supporting the light source PCB under the light source PCB,
and having an embossing portion which protrudes toward the
LED package with a size corresponding to the bottom of the
LED package which is not mounted on the light source PCB,
and a heat emission material filling between the bottom of the
LED package and the embossing portion.

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.



US 2011/0025944 Al

[0020] In the drawings:

[0021] FIG.1isa sectional view illustrating a heat transfer
path from an LED package to a bottom cover according to the
related art;

[0022] FIGS. 2 and 3 are diagrams illustrating a heat emis-
sion structure of a backlight unit according to a first embodi-
ment of this document;

[0023] FIGS. 4 and 5 are diagrams illustrating a heat emis-
sion structure of a backlight unit according to a second
embodiment of this document;

[0024] FIG. 6 is a sectional view of a liquid crystal display
including the backlight unit according to the first embodiment
of this document; and

[0025] FIG. 7 is a sectional view of a liquid crystal display
including the backlight unit according to the second embodi-
ment of this document.

DETAILED DESCRIPTION

[0026] Hereinafter, exemplary embodiments of this docu-
ment will be described with reference to FIGS. 2to 7.
[0027] FIGS. 2 and 3 are diagrams illustrating a heat emis-
sion structure of a backlight unit according to a first embodi-
ment of this document;

[0028] Referring to FIGS. 2 and 3, a backlight unit 60
according to the first embodiment comprises an LED package
10, a light source PCB 20, and a bottom cover 30.

[0029] The LED package 10 generates light. The LED
package 10 includes a package body 14, one or more LED
chips 11 and zener diodes 17, a cathode lead frame 15, and an
anode lead frame 16. The LED chip 11 and the zener diode 17
are mounted in a depressed portion of the upper surface of the
package body 14. A cathode electrode of the LED chip 11 is
connected to the cathode lead frame 15 via a wire 12, and an
anode electrode of the LED chip 11 is connected to the anode
lead frame 16 via the wire 12. The zener diode 17 is connected
to the LED chip 11 via the wire 12, and blocks static electric-
ity from entering the LED chip 11 so as to protect the LED
chip 11 from the static electricity.

[0030] The cathode lead frame 15 and the anode lead frame
16 are formed as metal patterns separated from each other on
a lower surface of the package body 14. The cathode lead
frame 15 and the anode lead frame 16 may be patterned with
the same metal.

[0031] The depressed portion of the upper surface of the
LED package is filled with a resin 13. The resin 13 transmits
visible light generated from the LED chip 11, and protects the
LED chip 11, the zener diode 17, and the wire 12 from
moisture and oxygen. The resin 13 may comprise a fluores-
cent material.

[0032] This LED package 10 may be directly mounted on
the light source PCB 20 using the surface mount technology
(SMT).

[0033] The light source PCB 20 has a structure where a
resin layer 22, a copper layer 23, and a solder resist layer are
stacked on a base substrate 21. The base substrate 21 may be
made of FR4 (flame retardant composition 4), or CEM3. In
addition, the base substrate 21 may be made of an aluminum-
containing metal material. The base substrate 21 may further
comprise a metal bar. The resin layer 22 functions to electri-
cally separate the copper layer where currents flow from the
underlying base substrate 21, and also functions to form a
heat transfer path between the copper layer 23 and the under-
lying base substrate 21. The resin layer 22 has heat conduc-
tivity of about 0.4 to 2.2 W/mk which is considerably low
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relative to metals. In order to make the heat emission structure
efficient, the thickness of the resin layer 22 is required to be
reduced. However, since the resin layer 22 functions to reli-
ably bind the base substrate 21 and the copper layer 23, and to
reduce a stress in both the layers 21 and 23, it is difficult to
reduce the thickness of the resin layer 22 up to a degree for
smooth heat transfer. Therefore, an embodiment of this docu-
ment exposes the bottom cover 30 by forming a hole at a part
of an area corresponding to the bottom of the LED package
10. Also, a heat emission material 40 fills between the bottom
of the LED package 10 and the bottom cover 30 using a
soldering or a pasting. Accordingly, the heat transfer path to
the bottom cover 30 is made simple, and thus the heat transfer
efficiency is much increased.

[0034] Circuit patterns for supplying power for the LED
package 10 are provided on the light source PCB 20, and a
solder resist is coated thereon. Connectors (not shown) may
be mounted on the light source PCB 20. The connectors
mounted on the light source PCB 20 are connected to con-
nectors of a PCB where LED driving circuits are mounted via
an FPC (flexible printed circuit board) or an FFC (flexible flat
cable), and supply power from the driving circuits for the
LED package 10 via the circuit patterns. The light source PCB
20 may be attached to the bottom cover 30 so that its lower
surface faces the bottom cover 30. The light source PCB 20
may be attached to the bottom cover via the known heat
emission pad, or may be attached to the bottom cover 30 by
various coupling methods such as welding, adhesive, screws,
hooks or the like. There is no need of an additional heat sink
between the light source PCB 20 and the bottom cover 30.

[0035] The bottom cover 30 may be fabricated using alu-
minum or the alloy thereof. The bottom cover 30 includes an
embossing portion 32 which protrudes toward the LED pack-
age 10 with the size X1 corresponding to the hole-formed area
of the light source PCB 20. The protruding height D of the
embossing portion 32 may vary depending onthe thickness of
the light source PCB 20. As the light source PCB 20 is
thickened, the heat emission material 40 filling the hole is
increased in amount. Thereby, an amount of the heat emission
material 40 filling the hole may be decreased by increasing
the protruding height D1. The heat conductivity of the heat
emission material 40 is better than that of the resin layer 22,
but is lower than metals. Accordingly, when the thick light
source PCB 20 is used for prevention bending and for conve-
nience of the SMT process, it may be important to reduce the
space D2 which is filled with the heat emission material 40 by
using the embossing portion 32. Meanwhile, the bottom cover
30 may be grounded.

[0036] FIGS. 4 and 5 show a heat emission structure of a
backlight unit according to a second embodiment of this
document;

[0037] Referring to FIGS. 4 and 5, a backlight unit 160
according to the second embodiment comprises an LED
package 110, a light source PCB 120, and a bottom cover 130.

[0038] The LED package 110 is different from the LED
package 10 in FIG. 2 which is mounted on the middle of the
light source PCB 20 as shown in FIG. 3, in that only a part of
the LED package 110 is mounted on one side of the light
source PCB 120 as shown in FIG. 5. The remaining part of the
LED package 110 which is not mounted on the light source
PCB 120 is supported by a heat emission material 140, which
is formed on an embossing portion 132 of the bottom cover
130 by a soldering or the like. The structure and function of
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the LED package 110 are substantially the same as those of
the LED package 10 in FIG. 2.

[0039] The light source PCB 120 is different from the light
source PCB 20in FIGS. 2 and 3 in having a smaller width than
the light source PCB 20. In other words, since a part of the
bottom of the LED package 110 is mounted on the light
source PCB 120, the width Y2 of the light source PCB 120 in
FIG. 5 is reduced by half or more compared with the width Y1
of the light source PCB 20 in FIG. 3. The size of the light
source PCB 120 reduced in this way can save the manufac-
turing cost. The structure and function ofthe light source PCB
120 are substantially the same as those of the light source
PCB 20.

[0040] The bottom cover 130 is different from the bottom
cover 30 in FIG. 2 in a large design margin at the time of
forming the embossing portion 132. The size X2 of the
embossing portion 132 is greater than that X1 of the emboss-
ing portion 32 in FIG. 2. The embossing portion 132 can be
freely enlarged to a larger size, compared with the embossing
portion 32 in FIG. 2 which is dependent on the hole size. The
protruding height of the embossing portion 132 can vary
depending on the thickness of the light source PCB 120 in the
same manner as the embossing portion 32 in FIG. 2.

[0041] The heat emission material 140 directly transfers
heats to the bottom cover 130 via no resin layer and heat
emission pad. Thereby, the heat transfer path is made simple
and the heat transfer efficiency is much increased.

[0042] FIG. 6 shows an LCD including the backlight unit
according to the first embodiment of this document.

[0043] Referring to FIG. 6, the LCD comprises an LC dis-
play panel 80, an edge type backlight unit 60 which provides
light to the LC display panel 80, and guide and case members
which integrally support the LC display panel 80 and the
backlight unit 60.

[0044] The LC display panel 80 has an LC layer interposed
between two glass substrates. A plurality of data lines and a
plurality of gate lines are disposed to intersect each other on
a lower glass substrate of the L.C display panel 80. LC cells
are arranged in a matrix at the intersections of the data lines
and the gate lines on the LC display panel 80. The lower glass
substrate of the L.C display panel 80 is provided with the data
lines, the gate lines, TFTs (thin film transistors), pixel elec-
trodes of the LC cells connected to the TFTs, and storage
capacitors. An upper glass substrate of the LC display panel
80 is provided with black matrices and color filters. Common
electrodes are disposed on the upper glass substrate in a
vertical electric field driving type such as a TN (twisted nem-
atic) mode and a VA (vertical alignment) mode, and are dis-
posed on the lower glass substrate along with the pixel elec-
trodes in a horizontal electric field type such as an IPS (in
plane switching) mode and an FFS (fringe field switching)
mode. Polarizers are respectively attached to the outer sur-
faces ofthe lower and upper glass substrate of the LC display
panel 80. In addition, alignment layers are formed on the
inner surfaces having contact to the LC layer to set pretilt
angles of the LC layer.

[0045] The backlight unit 60 further comprises, in addition
to the configuration in FIG. 2, a light guide plate 54 of which
a lateral side faces the LED package 10, a reflection film 52
disposed between the light guide plate 54 and the bottom
cover 30, and a number of optical sheets 56 disposed between
the light guide plate 54 and the LC display panel 80.
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[0046] The light guide plate 54 converts light emitted from
the LED package 10 into a surface light source to be guided to
the LC display panel 80. The upper surface, the lower surface,
or both of them of the light guide plate 54 are formed with
minute intagliated patterns (or embossed patterns) which
make the traveling path of light toward the LC display panel
80. The minute intagliated/embossed patterns are densely
arranged as farther from the LED package 10, thereby com-
pensating for the low luminance to make the luminance on the
surface uniform.

[0047] The reflection film 52 is attached on the back of the
light guide plate 54. The reflection film 52 functions to reduce
the light loss by reflecting light beams toward the LC display
panel 80, which travel toward the back of the light guide plate
54.

[0048] The optical sheets 56 comprise one or more prism
sheets and one or more diffusion sheets, diffuse light beams
from the light guide plate 54, and refract the traveling path of
light beams at an angle substantially perpendicular to a light
incident plane of the LC display panel 80. The optical sheets
56 may include a DBEF (dual brightness enhancement film).
[0049] The guide and case members comprise a panel guide
70 and a top case 90.

[0050] The panel guide 70 is fabricated as a tetragonal
frame which is made of synthetic resin such as polycarbonate,
containing glass fibers, and surrounds the LC display panel 80
and the edge type backlight unit. A protruding stepped portion
is disposed at the inner wall of the panel guide 70, the L.C
display panel 80 is arranged on the stepped portion, and the
light guide plate 54 and the optical sheets 56 are arranged
under the stepped portion.

[0051] The top case 90 is fabricated as a tetragonal frame
which is made of metals, and surrounds the upper edge (or
bezel area) of the LC display panel 80 and the edge of the
panel guide 70. The side wall of the top case 90, the side wall
of the panel guide 70, and the side wall of the bottom cover 30
overlap each other, and can be coupled to each other by
screws passing through these 90, 70 and 30 at the overlap
portion.

[0052] FIG. 7 shows an LCD including the backlight unit
according to the second embodiment of this document.
[0053] Referring to FIG. 7, the LCD comprises an LC dis-
play panel 180, an edge type backlight unit 160 which pro-
vides light to the LC display panel 180, and guide and case
members which integrally support the LC display panel 180
and the backlight unit 160.

[0054] The LC display panel 180 is substantially the same
as the LC display panel 80 in FIG. 6, and the guide and case
members are substantially the same as those in FIG. 6. The
backlight unit 160 is substantially the same as the backlight
unit 60 in FIG. 6 except for the differences which have been
described with reference to FIGS. 4 and 5.

[0055] As described above, the backlight unit and the LCD
using the same according to the embodiments of this docu-
ment can make simple the heat transfer path between the LED
package and the bottom cover to improve the heat emission
characteristic of the LED package.

[0056] The foregoing embodiments and advantages are
merely exemplary and are not to be construed as limiting the
present invention. The present teaching can be readily applied
to other types of apparatuses. The description of the foregoing
embodiments 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.
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What is claimed is:

1. A backlight unit comprising:

a light emitting diode (LED) package including one or
more LED chips;

a light source PCB mounting one side of a bottom of the
LED package or both sides of the bottom of the LED
package;

a bottom cover supporting the light source PCB under the
light source PCB, and having an embossing portion
which protrudes toward the LED package with a size
corresponding to the bottom of the LED package which
is not mounted on the light source PCB; and

a heat emission material filling between the bottom of the
LED package and the embossing portion.

2. The backlight unit of claim 1, wherein a thickness of the
embossing portion is proportional to a thickness of the light
source PCB.

3. The backlight unit of claim 1, wherein when both sides
of the bottom of the LED package are mounted on the light
source PCB, a hole is formed in the light source PCB so as to
be filled with the heat emission material.

4. The backlight unit of claim 1, wherein when one side of
the bottom of the LED package is mounted on the light source
PCB, the other side of the LED package which is not mounted
is supported by the heat emission material.

5. The backlight unit of claim 1, wherein the heat emission
material is filled by a soldering or a pasting.

6. The backlight unit of claim 1, wherein the LED package
further comprises a zener diode connected to the LED chip.
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7. A liquid crystal display comprising:

a liquid crystal display panel; and

a backlight unit supplying light for the liquid crystal dis-
play panel,

wherein the backlight unit includes:

a light emitting diode (LED) package including one or
more LED chips;

a light source PCB mounting one side of a bottom of the
LED package or both sides of the bottom of the LED
package;

a bottom cover supporting the light source PCB under the
light source PCB, and having an embossing portion
which protrudes toward the LED package with a size
corresponding to the bottom of the LED package which
is not mounted on the light source PCB; and

a heat emission material filling between the bottom of the
LED package and the embossing portion.

8. The liquid crystal display of claim 7, wherein a thickness
of the embossing portion is proportional to a thickness of the
light source PCB.

9. The liquid crystal display of claim 7, wherein when both
sides of the bottom of the LED package are mounted on the
light source PCB, a hole is formed in the light source PCB so
as to be filled with the heat emission material.

10. The liquid crystal display of claim 7, wherein when one
side of the bottom of the LED package is mounted on the light
source PCB, the other side of the LED package which is not
mounted is supported by the heat emission material.
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