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(57) ABSTRACT

A liquid crystal display module includes a liquid crystal
display panel and a backlight unit under the liquid crystal
display panel. The backlight unit includes at least one light
emitting diode. The liquid crystal display module further
comprises a bottom frame surrounding the backlight unit.
The bottom frame comprises a printed circuit board and the
at least one light emitting diode is disposed on the printed
circuit board. The liquid crystal display module also
includes a main frame surrounding the liquid crystal display
panel and a top frame surrounding a front edge of the liquid
crystal display panel and combined with the bottom frame
through the main frame.
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LIQUID CRYSTAL DISPLAY MODULE

[0001] The present invention claims the benefit of Korean
Patent Application No. 2005-0114874 filed on Nov. 29,
2005, which is hereby incorporated by reference.

FIELD

[0002] The present invention relates to a liquid crystal
display (LCD) module. More particularly, the present inven-
tion relates to a liquid crystal display (LCD) module having
a liquid crystal panel and a backlight unit.

BACKGROUND

[0003] As the information age advances, display devices
for displaying information are actively being developed.
More particularly, flat panel display (FPD) devices having a
thin profile, light weight and low power consumption are
actively being pursued to substitute cathode ray tube (CRT)
devices. For example, a liquid crystal display (LCD) device,
a plasma display panel (PDP), a field emission display
(FED) device and an electroluminescent display (ELD)
device have been researched and developed as an FPD
device. Specifically, liquid crystal display (LCD) devices are
widely used as monitors for notebook computers and desk-
top computers because of their high resolution, high contrast
ratio, color rendering capability and superiority in display-
ing moving images.

[0004] A liquid crystal display (LCD) device relies on
optical anisotropy and polarizability of liquid crystal mol-
ecules to produce an image. Due to the optical anisotropy of
liquid crystal molecules, refraction of light incident onto the
liquid crystal molecules depends on the alignment direction
of the liquid crystal molecules. Liquid crystal molecules are
aligned with directional characteristics resulting from their
long, thin shapes. The alignment direction of the liquid
crystal molecules can be controlled by applying an electric
field thereto. An LCD panel includes two substrates and a
liquid crystal layer interposed therebetween. The liquid
crystal molecules are aligned according to the direction of an
electric field generated between electrodes disposed on both
substrates of the LC panel. By refracting and transmitting
incident light and controlling the electric field applied to a
group of liquid crystal molecules within particular pixel
regions, a desired image can be obtained. However, because
an LCD panel does not emit light, an L.C module or an LCD
device requires and additional light source. Accordingly, an
LCD module includes a backlight unit disposed below and
an LCD panel to supply light.

[0005] In general, backlight units may be classified into
two types according to a disposition of the light source, such
as a side-type and a direct-type. In a side-type backlight unit,
a light guide plate (LGP) is disposed at a rear of an LCD
panel and a light source is disposed at a side of the LGP.
Light emitted from the light source is refracted in the LGP
and is supplied to the LCD panel. In a direct-type backlight
unit, a plurality of light sources are disposed at a rear of an
LCD panel, and light emitted from the plurality of light
source is directly supplied to the LCD panel.

[0006] A cold cathode fluorescent lamp (CCFL) and an
external electrode fluorescent lamp (EEFL) have been used
as a light source of a backlight unit. Recently, a light
emitting diode (LED) is suggested as a light source of a
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backlight unit because of its high color reducibility and high
brightness. A backlight unit using an LED as a light source
may be referred to as an LED backlight unit.

[0007] FIG. 1 is a cross-sectional view showing a liquid
crystal display module including a side-type light emitting
diode backlight unit according to the related art. In FIG. 1,
an LCD module includes an LCD panel 10, an LED back-
light unit 20, a bottom frame 50, a main frame 40 and a top
frame 60. The LCD panel 10 and the LED backlight unit 20
are modularized by a mechanism to prevent damage by an
external impact and to minimize light loss. The main frame
40 surrounds the LCD panel 10 and the LED backlight unit
20. The bottom frame 50 surrounds the main frame 40 and
covers a rear surface of the LED backlight unit 20. The top
frame 60 surrounds a front edge of the LCD panel 10. The
top frame 60 and the bottom frame 50 are combined through
the main frame 40.

[0008] The LCD panel 10 includes first and second sub-
strates 2 and 4, and a liquid crystal layer (not shown) is
interposed between the first and second substrates 2 and 4.
The LED backlight unit 20 includes a reflecting sheet 22, a
light guide plate 24, a plurality of optic sheets 26 and a
plurality of light emitting diodes (LEDs) 30. The reflecting
sheet 22 is disposed on an inner surface of the bottom frame
50, and the light guide plate 24 is disposed on the reflecting
sheet 22. The plurality of optic sheets 26 are disposed
between the light guide plate 24 and the LCD panel 10. The
plurality of LEDs 30 formed on a printed circuit board
(PCB) 32 is disposed along a side surface 25 of the light
guide plate 24.

[0009] Light emitted from each LED 30 passes through
the side surface 25 of the light guide plate 24 and is refracted
toward the LCD panel 10 in the light guide plate 24. While
the refracted light and reflected light on the reflecting sheet
22 pass through the plurality of optic sheets 26, the light is
treated to become plane light having high uniformity and
high quality and is supplied to the LCD panel 10.

[0010] FIG. 2 is a magnified view of a portion “A” of FIG.
1. In FIG. 2, the plurality of LEDs 30 are disposed on the
side surface 25 of the light guide plate 24. The plurality of
LEDs 30 include red, green and blue (RGB) LEDs that are
periodically arranged. The RGB LEDs are turned on
together to generate white-colored light. To reduce a power
consumption and circuit area, the plurality of LEDs 30 are
formed on the PCB 32 as an array including several LEDs.
The PCB 32 is fixed using an adhesive so that the plurality
of LEDs 30 can face the side surface 25 of the light guide
plate 24. Accordingly, the main frame 40 has a vertical
surface 42 facing the side surface 25 of the light guide plate
24 and the PCB 32 is fixed to the vertical surface 42 of the
main frame 40 using an adhesive 62 such as a double stick
tape.

[0011] In addition, the LCD module includes a backlight
driving circuit 70 (of FIG. 1) for driving and controlling the
plurality of LEDs 30, and the backlight driving circuit 70 (of
FIG. 1) is disposed on a rear surface of the bottom frame 50
(of FIG. 1) to minimize a volume of the LCD module.
Accordingly, an additional connecting line 72 is required to
electrically connect the PCB 32 having the plurality of LEDs
30 and the backlight driving circuit 70. The connecting line
72 extends from the PCB 32 through the main frame 40 or
the bottom frame 50 to exterior to be connected to the
backlight driving circuit 70.
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[0012] An internal temperature of an LED abruptly
increases according to a turn-on time, and the increase in
temperature causes a change in brightness of the LED. FIG.
3 is a graph showing a relationship between internal tem-
perature and brightness in an LED according to the related
art. In FIG. 3, as the internal temperature of the LED
increases, the brightness of the LED decreases with a
different slope according to a color of the LED. For example,
when the green LED has the internal temperature over 80°
C., the brightness of the green LED is less than 80% of the
brightness of the green LED having the internal temperature
of 25° C. In addition, when the internal temperature of the
green LED is over 120° C., the green LED does not emit
light any more.

[0013] Accordingly, the design for heat radiation is a
factor in use of an LED as a light source of a backlight unit.
Specifically when a plurality of LEDs are disposed on a
PCB, the increase in the internal temperature and the
decrease in the brightness become severer. However, an
LCD module according to the related art does not have an
effective means for radiating heat generated in an LED, and
the decrease in the brightness deteriorates a display quality.
The adhesive 62 (of FIG. 2) for fixing the PCB 32 (of FIG.
2) may be formed of a heat-transmissive material for heat
radiation. However, the effect of the heat-transmissive adhe-
sive 62 (of FIG. 2) is not satisfactory. Moreover, due to the
heat-transmissive adhesive 62 (of FIG. 2), the material cost
increases and the fabrication process is complicated.

[0014] Referring again to FIG. 2, since the connecting line
72 is exposed outside the bottom frame 50 for connecting the
PCB 32 inside the LCD module and the backlight driving
circuit 70 outside the LCD module, the connecting line 72
may be cut or separated from the LCD module while the
LCD module is transported or used. In addition, since a
through hole is formed in the bottom frame 50 and the main
frame 40 for extending the connecting line 72 from inside to
outside of the LCD module, an additional forming step for
the through hole is required in fabrication process.

SUMMARY

[0015] Accordingly, the present invention is directed to a
liquid crystal display device that substantially obviates one
or more problems due to limitations and disadvantages of
the related art.

[0016] An advantage of the present invention is to provide
a liquid crystal display module where a heat generated in an
LED is effectively radiated.

[0017] Another advantage of the present invention is to
provide a liquid crystal display module where a connection
between an LED and a backlight driving circuit is improved.

[0018] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The advantages of the
invention will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0019] A liquid crystal display module includes a liquid
crystal display panel and a backlight unit under the liquid
crystal display panel. The backlight unit includes at least one
light emitting diode. The liquid crystal display module
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further comprises a bottom frame surrounding the backlight
unit, which comprises a printed circuit board, and the at least
one light emitting diode disposed on the printed circuit
board. The liquid crystal display module include a main
frame surrounding the liquid crystal display panel and a top
frame surrounding a front edge of the liquid crystal display
panel and combined with the bottom frame through the main
frame.

[0020] A method of fabricating a liquid crystal display
module comprises providing a backlight unit that includes at
least one light emitting diode in a liquid crystal display panel
and forming a bottom frame that surrounds the backlight
unit, wherein the bottom frame comprises a printed circuit
board and the at least one light emitting diode is disposed on
the printed circuit board. The method of fabricating a liquid
crystal display module further comprises forming a main
frame that surrounds the liquid crystal display panel and
forming a top frame that surrounds a front edge of the liquid
crystal display panel and is combined with the bottom frame
through the main frame.

[0021] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] 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 inven-
tion.

[0023]

[0024] FIG. 1 is a cross-sectional view showing a liquid
crystal display module including a side-type light emitting
diode backlight unit according to the related art;

In the drawings:

[0025] FIG. 2 is a magnified view of a portion “A” of FIG.
L;
[0026] FIG. 3 is a graph showing a relationship between

internal temperature and brightness in an LED according to
the related art;

[0027] FIG. 4 is a cross-sectional view showing a liquid
crystal display module according to a first embodiment of
the present invention;

[0028] FIG. 5 is a magnified view of a portion “B” of FIG.
4
[0029] FIG. 6 is a cross-sectional view showing a bottom

frame formed of an MCPCB for a liquid crystal display
module according to a first embodiment of the present
invention; and

[0030] FIG. 7 is a cross-sectional view showing a liquid
crystal display module according to a second embodiment of
the present invention.

DETAILED DESCRIPTION

[0031] Reference will now be made in detail to an embodi-
ment of the present invention, an example of which is
illustrated in the accompanying drawings.
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[0032] FIG. 4 is a cross-sectional view showing a liquid
crystal display module according to a first embodiment of
the present invention. The liquid crystal display module of
FIG. 4 has a side-type backlight unit.

[0033] InFIG. 4, an LCD module includes an LCD panel
110, an LED backlight unit 120, a main frame 140, a bottom
frame 150, a top frame 160 and a backlight driving circuit
170. The LCD panel 110 and the LED backlight unit 120 are
modularized by a mechanism to prevent damage caused by
an external impact and to minimize light loss. The main
frame 140 surrounds the LCD panel 110 and the LED
backlight unit 120. The bottom frame 150 surrounds the
main frame 140 and covers a rear surface of the LED
backlight unit 120. The top frame 160 surrounds a front edge
of the LCD panel 110. The top frame 160 and the bottom
frame 150 are combined through the main frame 140. The
backlight driving circuit 170 is disposed on an outer surface
of the bottom frame 150.

[0034] The LCD panel 110 includes first and second
substrates 102 and 104, and a liquid crystal layer (not
shown) is interposed between the first and second substrates
102 and 104. A transmittance difference for displaying
images is generated in the LCD panel 110, and the LCD
panel 110 may have an active matrix type where a switching
element is disposed in each pixel region. Even though not
shown in FIG. 4, a plurality of gate lines and a plurality of
data lines are formed on the first substrate 102, and the gate
line crosses the data line to define a pixel region. A thin film
transistor (TFT) as a switching element is connected to the
gate line and the data line, and a pixel electrode is connected
to the TFT. In addition, a black matrix corresponding to the
gate line, the data line and the TFT is formed on the second
substrate 104, and a color filter layer including red, green
and blue color filters is formed on the black matrix. A
common electrode is formed on the color filter layer. The
pixel electrode and the common electrode may include a
transparent conductive material. The first substrate 102 and
the second substrate 104 may be referred to as an array
substrate and a color filter substrate, respectively.

[0035] In addition, a panel driving circuit is disposed
along at least one side of the LCD panel 110. The panel
driving circuit includes a gate driver and a data driver along
two adjacent sides of the LCD panel 110. The gate driver
sequentially transmits scan signals turning on/off the TFT to
the plurality of gate lines, and the data driver transmits
image signals to the plurality of the data lines. As a result,
when the TFT is turned on according to the scan signals
transmitted from the gate driver through the plurality of gate
lines, the image signals are transmitted to the pixel electrode
through the plurality of data lines. Due to the image signal,
an electric field is generated between the pixel electrode and
the common electrode, and liquid crystal molecules in the
liquid crystal layer are re-arranged according to the electric
field to generate the transmittance difference.

[0036] The LED backlight unit 120 is disposed under the
LCD panel 110 and supplies light to the LCD panel 110 to
project the transmittance difference into exterior. The LED
backlight unit 120 includes a reflecting sheet 122, a light
guide plate 124, a plurality of optic sheets 126 and a plurality
of light emitting diodes (LEDs) 130. The reflecting sheet
122 is disposed on an inner surface of the bottom frame 150,
and the light guide plate 124 is disposed on the reflecting
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sheet 122. The plurality of optic sheets 126 are disposed
between the light guide plate 124 and the LCD panel 110.
The plurality of LEDs 130 are disposed on a side surface 125
of the light guide plate 124.

[0037] Light emitted from each LED 130 passes through
the side surface 125 of the light guide plate 124 and is
refracted toward the LCD panel 110 in the light guide plate
124. While the refracted light and reflected light on the
reflecting sheet 122 pass through the plurality of optic sheets
126, the light is treated to become plane light having high
uniformity and high quality and then is supplied to the LCD
panel 110.

[0038] The bottom frame 150 covers and surrounds the
reflecting sheet 122 and the light guide plate 124. In addi-
tion, the bottom frame 150 functions as a bottom surface of
a case supporting the LCD module. Specifically, the bottom
frame 150 is formed of a printed circuit board (PCB).
Accordingly, the plurality of LEDs 130 are formed directly
on an edge portion of the bottom frame 150.

[0039] FIG. 5 is a magnified view of a portion “B” of FIG.
4.
[0040] In FIG. 5, the bottom frame 150 covers and sur-

rounds the reflecting sheet 122 and the light guide plate 124.
An edge portion of the bottom frame 150 corresponding to
the side surface 125 of the light guide plate 124 is upwardly
bent and then is inwardly bent to provide a vertical surface
151 facing the side surface 125. Since the bottom frame 150
is formed of a PCB, the plurality of LEDs 130 are disposed
directly on the vertical surface 151 of the bottom frame 150
without using an additional PCB. For example, the bottom
frame may include metal core printed circuit board
(MCPCB). In addition, first and second polarizing plates 106
and 108 are formed on outer surfaces of the LCD panel 110,
respectively.

[0041] The PCB for the bottom frame 150 may be an
electric circuit plate, wherein conductive lines are formed on
an insulating substrate of resin or ceramic through a photo-
lithographic process, thereby electric elements disposed
thereon and connected to each other. The PCB may be
referred to as a printed wiring board (PWB). The MCPCB,
which is a special PCB having a heat-radiation function,
includes a metal core layer, an insulating layer and conduc-
tive lines. The metal core layer includes a heat-transmissive
material such as aluminum (Al), and the insulating layer is
formed on at least one surface of the metal core layer. The
conductive lines are formed on the insulating layer. Since the
metal core layer of a heat-transmissive material is formed in
the MCPCB, the MCPCB has a heat-transmittance higher
than the PCB. Accordingly, heat is effectively radiated and
electric elements have uniform temperature distribution in
the MCPCB.

[0042] Inthe LCD module according to the present inven-
tion, since the bottom frame 150 is formed of a PCB, the
bottom frame 150 has an original function of supporting the
LCD panel 110 and the backlight unit 120 to prevent damage
by an external impact and minimize light loss and an
additional function of supporting and electrically connecting
the plurality of LEDs 130.

[0043] FIG. 6 is a cross-sectional view showing a bottom
frame formed of an MCPCB for a liquid crystal display
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module according to a first embodiment of the present
invention. For illustration, a single LED is shown in FIG. 6.

[0044] In FIG. 6, an LED 130 is disposed on a bottom
frame 150, which surrounds a light guide plate 124. The
LED 130 includes a case 131, heat-radiation slug 132, an
LED chip 133, a wire 134, a cathode lead 135, an anode lead
136 and a lens 137. The case 131 functions as a main body
of the LED 130, and the heat-radiation slug 132 in the case
131 provides a space for the LED chip 133. The anode lead
136 and the cathode lead 137 are connected to the LED chip
133 through the wire 134 and are exposed to an exterior of
the LED 130. The lens 137 is disposed over the case 131 to
protect the LED chip 133 and the wire 134 and improve light
efficiency.

[0045] The bottom frame 150 includes a metal core layer
152, a first insulating layer 154 and a first conductive line
155. The metal core layer 152 is electrically insulated from
the LED 130 by the first insulating layer 154 formed on one
surface of the metal core layer 152. The first conductive line
155 is formed on the first insulating layer 154 and electri-
cally connected to the cathode and anode leads 135 and 136
of the LED 130 by a connection method such as soldering.
As a result, the bottom frame 150 functions both as a frame
and as a MCPCB. Accordingly, a plurality of LEDs are
disposed directly on the vertical surface 151 (of FIG. 5) of
the bottom frame 150 and constitute an LED array where the
plurality of LEDs are electrically connected to one another.
In addition, heat generated in the LED 130 is rapidly and
effectively radiated through the heat-radiation slug 132 and
the metal core layer 152 because the metal core layer 152
has an extended area similar to the whole bottom frame 150.

[0046] Furthermore, since the bottom frame 150 is formed
of the MCPCB, a backlight driving circuit 170 is disposed
directly on the bottom frame 150. Since the LED 130 and the
backlight driving circuit 170 are disposed on the single
MCPCB, the LED 130 and the backlight driving circuit 170
are electrically connected to each other without an additional
connecting line.

[0047] Referring again to FIG. 6, the bottom frame 150
further includes a second insulating layer 156 on the other
surface of the metal core layer 152 and a second conductive
line 157 on the second insulating layer 156. The backlight
driving circuit 170 is disposed on and electrically connected
to the second conductive line 157. The metal core layer 152
has a contact hole 180. Since the first and second insulating
layers 154 and 156 are formed on an inner surface of the
contact hole 180, the first and second conductive lines 155
and 157 are electrically connected to each other through the
contact hole 180 and electrically insulated from the metal
core layer 152. Accordingly, the LED 130 is connected to the
backlight driving circuit 170 through the first and second
conductive lines 155 and 157, and an additional connecting
line for connecting the LED 130 and the backlight driving
circuit 170 is not required.

[0048] Even though not shown in FIG. 6, the metal core
layer may have a plurality of contact holes. In addition, a
plurality of first conductive lines and a plurality of second
conductive lines may be formed on the first and second
insulating layers, respectively. Accordingly, even when a
plurality of LED arrays are disposed on the bottom frame,
each LED array may be electrically connected to the back-
light driving circuit individually. Moreover, the MCPCB
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may include one of a single-side PCB, a double-side PCB,
multi-layer PCB and a combination PCB.

[0049] FIG. 7 is a cross-sectional view showing a liquid
crystal display module according to a second embodiment of
the present invention. The liquid crystal display module of
FIG. 7 has a direct-type backlight unit. In FIG. 7, elements
having the same function as those of FIG. 4 may be
designated with the same reference numbers and illustra-
tions for the elements are omitted.

[0050] In FIG. 7, a plurality of LEDs 130 are disposed
over an inner surface of a bottom frame 150. The plurality
of LEDs 130 may form lines parallel to each other. A
reflecting sheet 122 is disposed between the plurality of
LEDs 130 and the bottom frame 150. The reflecting sheet
122 includes a plurality of through holes 123 corresponding
to the plurality of LEDs 130 and covers the bottom frame
150. A transparent window 128 is disposed over the plurality
of LEDs 130, and a plurality of reflecting dots 129 are
formed on a rear surface of the window 128 to correspond
to the plurality of LEDs 130. A plurality of optic sheets 126
is disposed over the window 128. Light emitted from the
plurality of LEDs 130 and light reflected on the reflecting
sheet 122 are dispersed by the plurality of reflecting dots 129
and are treated to become plane light having high uniformity
and high quality while passing through the plurality of optic
sheets 126. Accordingly, the plane light is supplied to the
LCD panel 110.

[0051] Since the bottom frame 150 is formed of a PCB, for
example, an MCPCB, the plurality of LEDs 130 are dis-
posed directly on the bottom frame 150. In addition, a
backlight driving circuit 170 for driving and controlling the
plurality of LEDs 130 is disposed directly on an outer
surface of the bottom frame 150. The backlight driving
circuit 170 is electrically connected to the plurality of LEDs
130 through the bottom frame 150 without an additional
connecting line.

[0052] Consequently, since a bottom frame of a liquid
crystal display module is formed of a PCB such as an
MCPCB, heat generated from an LED is effectively radiated
and display quality is improved. In addition, since a back-
light driving circuit is electrically connected to an LED
without an additional connecting line, deterioration due to a
connecting line is prevented and fabrication process is
simplified. Moreover, since a backlight driving circuit is
integrated into a bottom frame, whole volume and produc-
tion cost of a liquid crystal display device are reduced.

[0053] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. A liquid crystal display module, comprising:

a liquid crystal display panel,

a backlight unit including at least one light emitting diode;
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abottom frame surrounding the backlight unit, the bottom
frame comprising a printed circuit board and the at least
one light emitting diode disposed on the printed circuit
board;

amain frame surrounding the liquid crystal display panel;
and

a top frame surrounding a front edge of the liquid crystal
display panel and is combined with the bottom frame
through the main frame.

2. The module according to claim 1, wherein the at least
one light emitting diode is disposed directly on the bottom
frame.

3. The module according to claim 1, wherein the bottom
frame covers a rear surface of the backlight unit.

4. The module according to claim 1, wherein the main
frame covers side surfaces of the liquid crystal display panel
and the backlight unit.

5. The module according to claim 1, wherein the backlight
unit further comprises a light guide plate under the liquid
crystal display panel, and the at least one light emitting
diode is disposed on a side surface of the light guide plate.

6. The module according to claim 5, wherein the bottom
frame includes a vertical surface facing the side surface of
the light guide plate, and the at least one light emitting diode
is disposed on the vertical surface.

7. The module according to claim 6, further comprising:

a reflecting sheet between the light guide plate and the
bottom frame; and

a plurality of optic sheets between the light guide plate

and the liquid crystal display panel.

8. The module according to claim 1, wherein the at least
one light emitting diode is disposed over an inner surface of
the bottom frame.

9. The module according to claim 8, wherein the backlight
unit further comprises:

areflecting sheet covering the inner surface of the bottom
frame, and has at least one through hole, wherein the at
least one light emitting diode is exposed through the at
least one through hole;

a transparent window over the at least one light emitting
diode;

at least one reflecting dot on the transparent window,
wherein the at least one reflecting dot faces and corre-
sponds to the at least one light emitting diode; and

aplurality of optic sheets between the transparent window
and the liquid crystal display panel.
10. The module according to claim 1, wherein the bottom
frame 1s formed of a metal core printed circuit board
comprising:

a metal core layer electrically insulated from the at least

one light emitting diode;

a first insulating layer on a first surface of the metal core
layer; and

a first conductive line on the first insulating layer and
electrically connected to the at least one light emitting
diode.

May 31, 2007

11. The module according to claim 10, further comprising
a backlight driving circuit on an outer surface of the bottom
frame and electrically connected to the at least one light
emitting diode.

12. The module according to claim 11, wherein the metal
core printed circuit board further comprises:

a second insulating layer on a second surface of the metal
core layer; and

a second conductive line on the second insulating layer
and electrically connected to the backlight driving
circuit.

13. The module according to claim 12, wherein the metal
core layer has at least one contact hole penetrating the metal
core layer, and the first and second insulating layers are
formed on an inner surface of the at least one contact hole.

14. The module according to claim 13, wherein the first
and second conductive line are electrically connected to
each other through the at least one contact hole.

15. The module according to claim 1, wherein the back-
light unit is a side type.

16. The module according to claim 1, wherein the back-
light unit is a direct type.

17. A method of fabricating a liquid crystal display
module, comprising;

providing a backlight unit including at least one light
emitting diode in a liquid crystal display panel;

forming a bottom frame surrounding the backlight unit,
wherein the bottom frame comprises a printed circuit
board and the at least one light emitting diode is
disposed on the printed circuit board,

forming a main frame surrounding the liquid crystal
display panel; and

forming a top frame surrounding a front edge of the liquid
crystal display panel and is combined with the bottom
frame through the main frame.

18. The method according to claim 17, wherein the at least
one light emitting diode is disposed over an inner surface of
the bottom frame.

19. The method according to claim 18, wherein the
backlight unit further comprises:

a reflecting sheet covering the inner surface of the bottom
frame, and has at least one through hole, wherein the at
least one light emitting diode is exposed through the at
least one through hole;

a transparent window over the at least one light emitting
diode;

at least one reflecting dot on the transparent window,
wherein the at least one reflecting dot faces and corre-
sponds to the at least one light emitting diode; and

a plurality of optic sheets between the transparent window
and the liquid crystal display panel.
20. The method according to claim 17, wherein the
bottom frame is formed of a metal core printed circuit board
comprising:

a metal core layer electrically insulated from the at least
one light emitting diode;

a first insulating layer on a first surface of the metal core
layer; and
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a first conductive line on the first insulating layer and
electrically connected to the at least one light emitting
diode.

21. The method according to claim 20, further comprising

a backlight driving circuit on an outer surface of the bottom
frame and electrically connected to the at least one light
emitting diode.

22. The method according to claim 21, wherein the metal

core printed circuit board further comprises:

a second insulating layer on a second surface of the metal
core layer; and
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a second conductive line on the second insulating layer
and electrically connected to the backlight driving
circuit.

23. The method according to claim 22, wherein the metal
core layer has at least one contact hole penetrating the metal
core layer, and the first and second insulating layers are
formed on an inner surface of the at least one contact hole.

24. The method according to claim 23, wherein the first
and second conductive line are electrically connected to
each other through the at least one contact hole.
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