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(57) ABSTRACT

A liquid crystal display includes a light guide plate that guides
incident light, a first point light source assembly including
first point light source elements that provide the light to the
light guide plate and a first support substrate having the first
point light source elements, the first point light source assem-
bly being disposed at one side of the light guide plate, a
second point light source assembly including second point
light source elements that provide the light to the light guide
plate and a second support substrate having the second point
light source elements, the second point light source assembly
being disposed at the other side of the light guide plate, a
liquid crystal panel assembly disposed on the light guide plate
that displays image information, and a lower container that
accommodates the light guide plate, first and second point
light source assemblies, and liquid crystal panel assembly.
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FIG. 10A
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LIQUID CRYSTAL DISPLAY

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of U.S. patent appli-
cation Ser. No. 11/944,012, filed on Nov. 21, 2007, which in
turn claims priority from Korean Patent Application Nos.
10-2006-0115165 and 10-2006-0123917 filed on Nov. 21,
2006 and Dec. 7, 2006, respectively, the disclosures of which
are incorporated herein by reference in their entireties.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] Thepresent disclosure relates to a display, and more
particularly to a liquid crystal display including a point light
source assembly.

[0004] 2. Discussion of the Related Art

[0005] Liquid crystal displays are widely used flat panel
displays. A liquid crystal display includes two substrates with
electrodes and a liquid crystal layer interposed between the
substrates. The liquid crystal display rearranges liquid crystal
molecules in a liquid crystal layer by applying a voltage to
electrodes to control the amount of light passing through the
liquid crystal layer.

[0006] Because these liquid crystal molecules display
images by changing light transmittance according to the
direction and magnitude of an electromagnetic field, a liquid
crystal display uses light for displaying images. Typical light
sources used in liquid crystal displays are, for example, a light
emitting diode (LED), a cold cathode fluorescent lamp
(CCFL), and a flat fluorescent lamp (FFL).

[0007] LEDs have a characteristic of low power consump-
tion and high luminance.

[0008] The emitting efficiency of the LEDs changes
according to the change of a surrounding temperature. The
change of emitting efficiency of the LEDs results in deterio-
ration of display characteristics of liquid crystal displays. For
example, the emitting efficiency of a red LED changes sub-
stantially according to changes in a surrounding temperature,
and color spots appear due to decreased color uniformity for
each region. The decrease in color uniformity occurs because
the surrounding temperature is not uniform for each region of
the liquid crystal display.

SUMMARY OF THE INVENTION

[0009] According to an exemplary embodiment of the
present invention, a liquid crystal display includes a light
guide plate guiding incident light, a first point light source
assembly which includes first point light source elements
providing the light to the light guide plate and a first support
substrate having the first point light source elements and is
disposed at a side of the light guide plate, a second point light
source assembly which includes second point light source
elements providing the light to the light guide plate and a
second support substrate having the second point light source
elements and is disposed at the other side of the light guide
plate, a liquid crystal panel assembly disposed on the light
guide plate and displaying image information, and a lower
container accommodating the light guide plate, first and sec-
ond point light source assemblies, and liquid crystal panel
assembly. The first support substrate can be larger than the
second support substrate in area.
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[0010] According to an exemplary embodiment of the
present invention, a liquid crystal display includes a light
guide plate guiding incident light, a first point light source
assembly which includes first point light source elements
providing the light to the light guide plate and a first support
substrate equipped with the first point light source elements
and is disposed at a side of the light guide plate, a second point
light source assembly which includes second point light
source elements providing the light to the light guide plate
and a second support substrate having the second point light
source elements and is disposed at the other side of the light
guide plate, a liquid crystal panel assembly disposed on the
light guide plate and displaying image information, a lower
container accommodating the light guide plate, first and sec-
ond point light source assemblies, and liquid crystal panel
assembly, and first and second heat conductive pads inter-
posed between the lower container and the first and second
point light source assemblies, respectively. The first heat con-
ductive pad can be larger than the second heat conductive pad
in area.

[0011] According to an exemplary embodiment of the
invention, a liquid crystal display includes a light guide plate
guiding incident light, a point light source assembly including
point light source elements providing the light to the light
guide plate and a support substrate having groups of point
light source element comprising at least one of the point light
source elements, a lower container accommodating the light
guide plate and point light source assembly, and a heat con-
ductive pad interposed between the point light source assem-
bly and the lower container. The heat conductive pad can
include unit regions having the groups of point light source
elements, and the unit regions include a first unit region and a
second unit region wherein the first unit region and the second
unit region are different in size.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Exemplary embodiments of the present invention
can be understood in more detail from the following descrip-
tions taken in conjunction with the accompanying drawings
in which:

[0013] FIG. 1 is an exploded perspective view of a liquid
crystal display according to an exemplary embodiment of the
present invention;

[0014] FIG.2isa graph showing a luminance of an emitting
chip in relation to a surrounding temperature;

[0015] FIG. 3 is a partial perspective cut-away view illus-
trating a first point light source assembly and a lower con-
tainer according to an exemplary embodiment of the present
invention;

[0016] FIG. 4 is a cross-sectional view of a liquid crystal
display taken along the line IV-IV' of FIG. 1,

[0017] FIG. 5a is an exploded perspective view showing a
point light source assembly and a lower container accommo-
dating the point light source assembly included in a liquid
crystal display according to an exemplary embodiment of the
present invention,;

[0018] FIG. 55 is a cross-sectional view of a point light
source assembly and a lower container taken along the line
Vb-Vb' of FIG. 5a;

[0019] FIG. 5¢ is a cross-sectional view of a point light
source assembly and a lower container taken along the line
Ve-Ve' of FIG. 5a;

[0020] FIG. 64 is an exploded perspective view showing a
point light source assembly and a lower container accommo-
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dating the point light source assembly included in a liquid
crystal display according to an exemplary embodiment of the
present invention;

[0021] FIG. 65 is a cross-sectional view of a point light
source assembly and a lower container taken along the line
VIb-VIb' of FIG. 6a;

[0022] FIG. 7a is an exploded perspective view of a point
light source assembly and a lower container accommodating
the point light source assembly included in a liquid crystal
display according to an exemplary embodiment ofthe present
invention;

[0023] FIG. 75 is a cross-sectional view of a point light
source assembly and a lower container taken along the line
VIIb-VIIb' of FIG. 7a;

[0024] FIG. 8 is an exploded perspective view of a point
light source assembly and a lower container accommodating
the point light source assembly according to an exemplary
embodiment of the present invention;

[0025] FIG. 9is a first heat conductive pad according to an
exemplary embodiment of the present invention;

[0026] FIG.10aisaperspective view of a point light source
assembly included in a liquid crystal display according to an
exemplary embodiment of the present invention;

[0027] FIG. 105 is a plan view of a point light source
assembly according to an exemplary embodiment of the
present invention;

[0028] FIG. 11 is a diagram of a heat conductive pad of a
point light source assembly according to an exemplary
embodiment of the present invention;

[0029] FIG.12ais an exploded perspective view of a back-
light unit having a point light source assembly according to an
exemplary embodiment of the present invention;

[0030] FIG. 124 is a backlight unit according to an exem-
plary embodiment of the present invention;

[0031] FIG.13 is atable illustrating heat dissipation effects
of a point light source assembly;

[0032] FIG.14aisaperspective view of a point light source
assembly included in a liquid crystal display according to an
exemplary embodiment of the present invention; and

[0033] FIG. 145 is a plan view of a point light source
assembly according to an exemplary embodiment of the
present invention.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0034] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown.

[0035] The invention may, however, be embodied in many
different forms and should not be construed as limited to the
exemplary embodiments set forth herein.

[0036] A liquid crystal display according to an exemplary
embodiment of the invention is described with reference to
FIGS. 1 to 4.

[0037] FIG. 1 is an exploded perspective view of a liquid
crystal display according to an exemplary embodiment of the
present invention.

[0038] Referring to FIG. 1, a liquid crystal display 100
according to an exemplary embodiment of the present inven-
tion includes a liquid crystal panel assembly 130, a backlight
unit 140, an upper container 110, and a lower container 160.
[0039] The liquid crystal panel assembly 130 includes a
liquid crystal panel 136 including a lower display substrate
133, an upper display substrate 134 and a liquid crystal layer
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(not shown) inserted between the display substrates, a gate
chip film package 131, a data chip film package 132, and a
printed circuit board 135.

[0040] The liquid crystal panel 136 includes the lower dis-
play substrate 133 that includes gate lines (not shown), data
lines (not shown), a thin film transistor array, pixel electrodes
and the upper display substrate 134 that includes color filters,
a black matrix, and a common electrode and faces the lower
display substrate 133. The color filters and common electrode
may be formed on the lower display substrate 133. The liquid
crystal panel 136 displays image information.

[0041] The gate chip film package 131 is connected to each
gate line (not shown) formed on the lower display substrate
133 and provides each gate line with gate driving signals. The
data chip film package 132 is connected to each data line (not
shown) formed on the lower display substrate 133 and pro-
vides each data line with data driving signals. The gate chip
film package 131 and data chip film package 132 include a
Tape Automated Bonding (TAB) tape with a semiconductor
chip bonded with a wiring pattern formed on a base film by
Tape Automated Bonding (TAB). For example, for the gate
and data chip film packages 131, 132, a tape carrier package
(TCP) or a chip on film (COF) can be used according to an
exemplary embodiment of the present invention.

[0042] The printed circuit board 135 is mounted with a
variety of driving elements that process gate driving signals
inputted into the gate chip film package 131 and data driving
signals inputted into the data chip film package 132. The
printed circuit board 135 is connected with the liquid crystal
panel 136 and provides image information to the liquid crys-
tal panel 136.

[0043] Thebacklight unit 140 includes optical sheets 141, a
light guide plate 142, first and second point light source
assemblies 145a, 1455, and a reflecting sheet 146.

[0044] The light guide plate 142 guides light supplied from
the first and second point light source assemblies 145a, 1455
to the liquid crystal panel 136. The light guide plate 142
comprises a plate of a transparent material. For example, an
acrylic resin, such as PolyMethyl Meth Acrylate (PMMA), or
polycarbonate can be used as the light guide plate 142. When
incident light through a side of the light guide plate 142
reaches the upper or lower surface of the light guide plate 142
over the critical angle of the light guide plate 142, the incident
light is reflected from the surface of the light guide plate 142
and transmitted throughout the inside of the light guide plate
142 without leakage.

[0045] A diffusion pattern (not shown) is formed on at least
one of the upper and lower surfaces of the light guide plate
142 to guide the light inside the light guide plate 142 to travel
to the liquid crystal panel 136 disposed on the light guide
plate 142. In an exemplary embodiment, a diffusion pattern
may be formed on the lower surface of the light guide plate
142. That is, the light inside the light guide plate 142 is
reflected from the diffusion pattern and travels outside
through the upper surface of the light guide plate 142. The
diffusion pattern formed on a surface of the light guide plate
142 may change in size and density according to the distance
from the first and second point light source assemblies 1454,
1455 to maintain the light traveling outside through the entire
surface of the light guide plate 142 uniform in luminance. For
example, the larger the distance from the first and second
point light source assemblies 145a, 1455, the larger the den-
sity or size of the diffusion pattern, so that the light traveling
outside through the entire surface can be uniform.
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[0046] The diffusion pattern may be formed by, for
example, a silk screen printing of ink. A diffusion pattern that
has substantially the same operational effect may be formed
by forming fine grooves or protrusions on the light guide plate
142.

[0047] The first and second point light source assemblies
145a, 1455 are disposed at both sides of the light guide plate
142. In an exemplary embodiment, the light guide plate 142
can be formed, for example, in a flat plate shape with a
substantially uniform thickness to uniformly transmit light
throughout the display.

[0048] The first point light source assembly 1454 supplies
light to the liquid crystal panel 136 that is a passive light
emitting component. The first point light source assembly
1454 includes a plurality of point light source elements 143
and a first support substrate 144a having the point light source
elements 143 disposed thereon. The second point light source
assembly 1455 supplies light to the liquid crystal panel 136.
The second point light source assembly 1455 includes a plu-
rality of point light source elements (not shown) and a second
support substrate 1445 having the point light source elements.
The first point light source assembly 145q is disposed on a
first inside of the lower container 160 that is close to the data
chip film package 132. The second point light source assem-
bly 1455 is disposed on a second inside facing the first inside
of the lower container 160.

[0049] The point light source elements 143 are formed on
sides of the first and second support substrates 144a, 1445 at
regular intervals by contact terminals. The first and second
support substrates 144a, 1445 may be formed into a long
rectangular plate. For example, the first and second support
substrates 1444, 144b may be formed of a printed circuit
board (PCB) or a flexible printed circuit board (FPC).

[0050] Each of the point light source elements 143 includes
alightemitting element that emits light, for example, directly.
For example, the point light source element 143 may be an
LED, an incandescent lamp, and a white halogen lamp. Each
of the point light source element 143 includes a frame (not
shown) and red, green, and blue light emitting chips disposed
inside the frame. White light is produced by mixing red,
green, and blue light emitted from each light emitting chip.

[0051] FIG. 2 is a graph that shows a luminance of light
emitting chips in relation to a surrounding temperature. The
relative luminance is based on the luminance of light radiated
from the light emitting chips at a temperature of about 25° C.

[0052] Asshown in FIG. 2, relative luminance of ared light
emitting chip R rapidly changes with respect to temperature
as compared with a green light emitting chip G and blue light
emitting chip B. The point light source element 143 com-
prises the red, green, and blue light emitting chips R, G, B.
When temperatures are different at each region where the
point light source elements 143 are disposed, color scheme of
red, green, and blue light radiated from each point light source
element 143 varies, which reduces color uniformity.

[0053] Referring to FIG. 1, the reflecting sheet 146 is dis-
posed under the light guide plate 142 and reflects light that
travels down out of the light guide plate 142 upwardly. The
reflecting sheet 146 reduces loss of light entering the liquid
crystal panel 136 and improves color uniformity of light
passing through the exit surface of the light guide plate 142 by
reflecting light, which is not reflected by the diffusion pattern
on a side of the light guide plate 142, to the exit surface of the
light guide plate 142.
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[0054] Forexample, the reflecting sheet 146 may comprise
polyethylene terephthalate (PET) and a side of the reflecting
sheet 146 may be coated with a diffusion layer that contains,
for example, titanium dioxide. As titanium dioxide is dried
and fixed, light can be more uniformly diffused by a white
surface of frost formed by the titanium dioxide and predeter-
mined reflective effect is achieved.

[0055] The optical sheets 141, disposed on the upper sur-
face of the light guide plate 142, diffuse and concentrate light
transmitted from the light guide plate 142. The optical sheets
141 include, for example, a diffusion sheet, a prism sheet, and
aprotection sheet. Disposed between the light guide plate 142
and the prism sheet, the diffusion sheet prevents a partial
concentration of light by distributing light from the light
guide plate 142. The prism sheet has an upper surface with a
predetermined array of triangular prisms and may comprise,
for example, two sheets. The prism arrays that cross with each
other at a predetermined angle concentrate light diffused from
the diffusion sheet perpendicularly to the liquid crystal panel
136. Accordingly, most light passing through the prism sheet
perpendicularly travels and luminance is uniformly distrib-
uted on the protection sheet. The protection sheet, formed on
the prism sheet, protects the surface of the prism sheet, and
diffuses light to uniformly distribute the light. Configuration
of the optical sheets 141 is not limited to the above and may
be variously modified.

[0056] The liquid crystal panel 136 is formed on the pro-
tection sheet and placed inside the lower container 160
together with the backlight unit 140. The lower container 160
has sides formed along the edge of the bottom (see 164 in FIG.
3). The lower container 160 accommodates the backlight unit
140 and the liquid crystal panel assembly 130 inside the sides.
The lower container 160 prevents the backlight unit 140 with
aplurality of sheets from being bent. The printed circuit board
135 of the liquid crystal panel assembly 130 is bent and
placed onto the outside of a side of the lower container 160,
e.g., a rear side of the lower container 160. The lower con-
tainer 160 may have a variety of shapes, depending on, for
example, the ways of disposing the backlight unit 140 or the
liquid crystal panel assembly 130 into the lower container
160.

[0057] Theupper container 110 is combined with the lower
container 160. The upper container 110 covers the upper
surface of the liquid crystal panel assembly 130 placed in the
lower container 160. A window is formed on the upper sur-
face of the upper container 110 to expose the liquid crystal
panel assembly 130 to the outside.

[0058] Theupper container 110 may be combined with the
lower container 160 by, for example, hooks (not shown). In an
exemplary embodiment, the hooks are formed on the outsides
of the sides of the lower container 160 and corresponding
hook-inserting holes (not shown) are formed in the sides of
the upper container 110. Accordingly, when the upper con-
tainer 110 and the lower container 160 are combined by
moving the upper container 110 down over the lower con-
tainer 160, the hooks of the lower container 160 are inserted
into the hook-inserting holes of the upper container 110 and
the upper container 110 is fastened with the lower container
160. The upper container 110 and lower container 160 may be
combined in a variety of ways.

[0059] FIG. 3 is a partial perspective cut-away view illus-
trating the first point light source assembly 145a and the
lower container 160 according to an exemplary embodiment
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of the present invention. FIG. 4 is a cross-sectional view of a
liquid crystal display taken along the line IV-IV' in FIG. 1.

[0060] Referring to FIGS. 3 and 4, as described above, the
lower container 160 has sides 162 formed along the edge of
the bottom 164. A first groove 1664 and a second groove 1665
are formed on the bottom 164 along two sides 162. The first
and second point light source assemblies 145a, 145 are
inserted in the first groove 166a and second groove 1665,
respectively. The first and second support substrates 144a,
144b are inserted into the first and second grooves 166a,
1665, respectively, close to the sides 162 of the lower con-
tainer 160.

[0061] The first point light source assembly 1454 is dis-
posed adjacent to the side 162 of the lower container 160,
close to the data chip film package 132, and the second point
light source assembly 1455 is disposed adjacent to the oppo-
site side to the first point light source assembly 145a. The
region around the first point light source assembly 1454 is
higher in temperature than the region adjacent to the second
point light source assembly 1455 due to the heat generated by
adriving IC (integrated circuit) (IC) mounted in the data chip
film package 132. Non-uniformity of temperature in the
regions reduces color uniformity.

[0062] Heat generated from the point light elements 143 of
the first and second point light source assemblies 145a, 1455
is conducted to the sides 162 of the lower container 160
through the first and second support substrates 144a, 1445
and transmitted outside. To decrease the temperature around
the first point light source assembly 1454, more heat out of the
first point light source assembly 145a can be dissipated to the
outside as compared with the second point light source
assembly 145b. In an exemplary embodiment, the area of the
first support substrate 144a is larger than the second support
substrate 144b. For example, the first and second support
substrates 144a, 1445 are formed into a long rectangular
plate. In an exemplary embodiment, the sides of the first and
second support substrates 144a, 1445 can face the sides 162
of the lower container 160, and the width W1 of the first
support substrate 144a can be larger than the width W2 of the
second support substrate 144b. For example, when the width
W1 of the first support substrate 144a is 1.2 times larger than
the width W2 ofthe second support substrate 144, the region
around the first point light source assembly 145a can decrease
the temperature by about 2° C. to about 5° C.

[0063] For the first point light source assembly 1454 dis-
posed at the relatively high-temperature region, color unifor-
mity can be improved by increasing the area of the first
support substrate 144a facing the side 162 of the lower con-
tainer 160 while decreasing the surrounding temperature.

[0064] Since the first support substrate 144 is larger than
the second support substrate 1445 in area, the first groove
166a may be formed with a depth D1 which is larger than the
second groove 1665 with a depth D2. Therefore, the point
light elements 143 of the first and second point light source
assemblies 145a, 1455 are regularly located at predetermined
positions, facing the light guide plate 142.

[0065] FIG. Sa is an exploded perspective view showing a
point light source assembly and a lower container accommo-
dating the point light source assembly included in a liquid
crystal display according to an exemplary embodiment of the
present invention. FIG. 55 is a cross-sectional view of a point
light source assembly and a lower container taken along the
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line Vb-Vb' in FIG. 5a. FIG. 5c¢ is a cross-sectional view of a
point light source assembly and alower container taken along
the line Ve-Vc' in FIG. 5a.

[0066] Referringto FIGS. 5a to 5¢, a first point light source
assembly 2454 includes a plurality of point light elements
143 and a first support substrate 244a having the point light
elements 143. A first groove 2664 to receive the first point
light source assembly 2454 and a second groove 1665 to
receive the second point light source assembly 1455 are
formed on the bottom of a lower container 260 along two
sides 162.

[0067] Because the first point light source assembly 245a is
disposed close to the data chip film package 132, the region
around the first point light source assembly 245a is higher in
temperature than the region around the second point light
source assembly 1455 due to heat generated by a driving IC
mounted in the data chip film package 132. The central por-
tion is higher in temperature than both sides in the first point
light source assembly 245a.

[0068] To decrease the temperature of the first point light
source assembly 245a at a level approximate to the second
point light source assembly 1455, the area of the first support
substrate 244a can be larger than the second support substrate
1445.

[0069] To decrease the temperature of the central portion at
alevel approximate to both side portions of'the first point light
source assembly 2454, the central area can be formed larger
than the side portions of the first support substrate 244a. In an
exemplary embodiment, the central width is larger than the
side width of the first support substrate 244a. For example,
the first support substrate 244a may be formed into a T-shape.
When the central width is about 1.1 to about 1.2 times larger
than the side width of the first support substrate 244a, the
central portion can decrease the temperature by about 2° to
about 5° C.

[0070] The side width of the first support substrate 244a
may be set substantially the same as or larger than the width
of the second support substrate 1445.

[0071] Color uniformity of the LCD 100 can be improved
by forming the central width larger than the side width of the
first support substrate 244a because the temperature of the
central portion can be reduced.

[0072] Since the central width of the first support substrate
is larger than the side width of the first support substrate 244a,
the corresponding central portion of the first groove 266a can
be formed deeper than the corresponding side portions of the
first groove 266a.

[0073] FIG. 64 is an exploded perspective view showing a
point light source assembly and a lower container accommo-
dating the assembly included in a liquid crystal display
according to an exemplary embodiment of the present inven-
tion. FIG. 6b is a cross-sectional view of a point light source
assembly and lower container taken along the line VIb-VIb' of
FIG. 6a.

[0074] Referring to FIGS. 6a and 65, a first point light
source assembly 345¢ includes a plurality of point light
source elements 143 and a first support substrate 344a having
the point light source elements 143. A first groove 366a to
receive the first point light source assembly 345a and a sec-
ond groove (not shown) to receive the second point light
source assembly 1455 are formed on the bottom of a lower
container 360 along two sides 162.

[0075] Because the first point light source assembly 345a is
disposed close to the data chip film package 132, the region
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around the first point light source assembly 345a is higher in
temperature than the region around the second point light
source assembly 1455 due to heat generated by a driving IC
mounted in the data chip film package 132. The central por-
tion of the first point light source assembly 3454 is higher in
temperature than short-side portions of the first point light
source assembly 345a.

[0076] To decrease the temperature of the first point light
source assembly 345a at a level approximate to the second
point light source assembly 1455, the area of the first support
substrate 3444 can be larger than the second support substrate
144b. To decrease the temperature of the central portion of the
first light source assembly 3454 to alevel approximate to both
side portions of the first point light source assembly 3454, the
central portion can be formed larger than the side portions of
the first support substrate 344a. The central width of the first
support substrate 344a can be larger than the side width of the
first support substrate 344a. For example, the first support
substrate 344a may be formed into an arch with a wide central
portion.

[0077] Color uniformity of the LCD 100 can be improved
by increasing the central width of the first support substrate
344a than the side width of the first support substrate 344a.
[0078] Since the central width of the first support substrate
344a is larger than the side width of the first support substrate
344a, the first groove 366a can be formed in an arch with the
central portion deeper than the side portions to correspond to
the shape of the first support substrate 344a.

[0079] FIG. 7a is an exploded perspective view of a point
light source assembly and a lower container accommodating
the assembly included in a liquid crystal display according to
an exemplary embodiment of the present invention. FIG. 7b1s
a cross-sectional view of a point light source assembly and a
lower container taken along the line VIIb-VIIb' in FIG. 7a.
[0080] Referring to FIGS. 7a and 75, a first point light
source assembly 445a includes a plurality of point light
source elements 143 and a first support substrate 444a having
the point light source elements 143 thereon. A first groove
466a to receive the first point light source assembly 445a and
a second groove 1665 to receive the second point light source
assembly 1455 are formed on the bottom of a lower container
460 along two sides 162.

[0081] Because the first point light source assembly 445a is
disposed close to the data chip film package 132, the region
around the first point light source assembly 445a is higher in
temperature than the region around the second point light
source assembly 1455 due to heat generated by a driving IC
mounted in the data chip film package 132.

[0082] Heat generated from the point light source elements
143 in the first point light source assembly 4454 is transmitted
to the side 162 of the lower container 460 through the first
support substrate 444a and a first heat conductive pad 400a
interposed between the first support substrate 444a and the
side 162 of the lower container 460. Heat generated from the
point light source elements 143 in the second point light
source assembly 1455 is transmitted to the side 162 of the
lower container 460 through the second support substrate
144b and a second heat conductive pad 4005 interposed
between the second support substrate 1445 and side 162 of the
lower container 460. Respectively interposed between the
first and second point light source assemblies 445q and 1455
and the side 162 of the lower container 460, the first and
second heat conductive pads 4004, 400) dissipate heat gen-
erated from the first and second point light source assemblies
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445q and 14556 to the outside. The first and second heat
conductive pads 400a, 4005 may beused to attach the first and
second point light source assemblies 445a and 1455 to the
sides of the lower container 460.

[0083] To decrease the temperature of the first point light
source assembly 445a at a level approximate to the second
point light source assembly 1455, the area of the first heat
conductive pad 400a can be larger than the second heat con-
ductive pad 4405. For example, when the first and second heat
conductive pads 400a, 4005 are formed into a long rectangu-
lar plate, the width of the first heat conductive pad 400a can be
larger than the width of the second heat conductive pad 4005.
For example, when the width of the first heat conductive pad
400¢ is 1.2 times larger than the second heat conductive pad
4005 the first point light source assembly 4454 can decrease
the temperature by about 2° C. to about 5° C.

[0084] Color uniformity of the LCD 100 can be improved
by forming the width of the first heat conductive pad 400
larger than the second heat conductive pad 4404.

[0085] In an exemplary embodiment, the first support sub-
strate 444a may have a larger area than the second support
substrate 1445 to further decrease the temperature around the
first point light source assembly 4454.

[0086] In an exemplary embodiment of the present inven-
tion, uniformity in temperature is achieved throughout the
liquid crystal display 100 by forming the area of the first heat
conductive pad 400¢ larger than the second heat conductive
pad 4005. In an exemplary embodiment of the present inven-
tion, uniformity of temperature is achieved by using a mate-
rial having a higher heat conductivity for the first heat con-
ductive pad 400a as compared with the second heat
conductive pad 4005.

[0087] FIG. 8 is an exploded perspective view of the point
light source assembly and a lower container accommodating
the assembly according to an exeniplary embodiment of the
present invention.

[0088] Because the first point light source assembly 445a is
disposed close to the data chip film package 132, the region
around the first point light source assembly 445a is higher in
temperature than the region around the second point light
source assembly 1455 due to heat generated by a driving IC
mounted in the data chip film package 132. The central por-
tion is higher in temperature than short-side portions in the
first point light source assembly 4454.

[0089] Heat generated from the point light source elements
143 in the first point light source assembly 4454 is transmitted
to the side 162 of the lower container 460 through the first
support substrate 444a and a first heat conductive pad 500a
interposed between the first support substrate 444a and the
side 162 of the lower container 460. Interposed between the
first point light source assembly 4454 and the side 162 of the
lower container 460, the first heat conductive pads 500a dis-
sipates heat generated from the first point light source assem-
bly 4454 to the outside. The first heat conductive pad 500a
may be used to attach the first point light source assembly
4454 to the side of the lower container 460.

[0090] To decrease the central temperature at a level
approximate to the side portions in the first point light source
assembly 4454, the central area is formed larger than the side
areas in the first heat conductive pad 500a. In an exemplary
embodiment, the first heat conductive pad 500a has larger
width at the central portion than the side portions. For
example, the first heat conductive pad 5002 may have an
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H-shape. For example, as shown in FIG. 9, a first heat con-
ductive pad 500a' may have a T-shape.

[0091] For the central portion of the first point light source
assembly 445a disposed at a relatively high-temperature
region, color uniformity can be improved by increasing the
central width than the sides in the first heat conductive pad
500a with decrease in temperature.

[0092] In an exemplary embodiment, the color uniformity
using the first heat conductive pad 500a can be achieved by
making the central portion corresponding to the central por-
tion of the first support substrate 444q of a material having a
higher heat conductivity as compared with the side portions
corresponding to the side portions of the first support sub-
strate 444a.

[0093] FIG.10aisaperspective view of a point light source
assembly included in a liquid crystal display according to an
exemplary embodiment of the invention. FIG. 105 is a plan
view of the point light source assembly according to an exem-
plary embodiment of the present invention. FIG. 11 is a dia-
gram of a heat conductive pad in a point light source assembly
according to an exemplary embodiment of the present inven-
tion.

[0094] Referring to FIGS. 10a and 104, a point light source
assembly 1400 includes point light source components 1410,
a support substrate 1430, and a heat conductive pad 1450.
Each pointlight source element 1410 includes a light emitting
chip (not shown). The light emitting chip is a PN junction
diode, in which when P- and N-type diodes are bonded and a
voltage is applied to the diodes, and holes of the P-type
semiconductor are concentrated on the intermediate layer of
the N-type semiconductor. The electrons of the N-type semi-
conductor are concentrated on the intermediate layer that is
the lowest part of a conduction band of the P-type semicon-
ductor. The electrons drop on the holes of a valence band.
When the electrons drop, energy corresponding to the differ-
ence in potential levels of the conduction band and valence
band, i.e. an energy gap, is released into light. Alternatively,
light emitting chip that emits light in a variety of ways may be
used. The light emitting chip can emit light with a variety of
wavelengths. To emit light with a variety of wavelengths, for
example, it is possible to adjust content of indium that is used
as an active layer in nitride-based light emitting diodes, to
combine light emitting diodes that emit light having different
wavelengths, or to combine a fluorescent body with a light
emitting chip that emits light in a predetermined range of
wavelength, such as, for example, ultraviolet rays.

[0095] Inanexemplary embodiment, the point light source
elements 1410 are side view-typed light emitting diodes that
emit light through the sides.

[0096] The suppotrt substrate 1430 is formed with a circuit
pattern to mount the point light source elements 1410. For
example, the support substrate 1430 may be any one of vari-
ous printed circuit boards, such as, for example, a Flexible
PCB (FPCB), a common printed circuit board (e.g., a rigid
PCB), or a metal PCB.

[0097] The support substrate 1430 having the point light
source elements 1410 is disposed on the heat conductive pad
1450. The heat conductive pad 1450 is interposed between the
support substrate 1430 and the bottom of a lower container
(not shown) and dissipates heat generated from the point light
source elements 1410 to the bottom of the lower container.
The heat conductive pad 1450 may comprise a material hav-
ing a good heat conductivity, such as, for example, metallic
materials.
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[0098] The entire region of the heat conductive pad 1450 is
sectioned into several unit regions where groups of the point
light source elements (G1 to G5) are disposed. That is, the
heat conductive pad 1450 is sectioned into a unit region A for
a first point light source element group G1, a unit region B for
a second point light source element group G2, a unit region C
for a third point light source element group (3, a unit region
D for a fourth point light source element group G4, and a unit
region E for a fifth point light source element group G5. Each
point light source element group includes four point light
source elements. That is, the first point light source element
group G1 includes a first point light source element 141014 to
a fourth point light source element 141014 and the other
groups of point light source element have substantially the
same configuration. In an exemplary embodiment of the
present invention, four point light source elements are
arranged in a line in each group of point light source element.

[0099] The heat conductive pad 1450 includes the central
portion [ with dense point light source elements and edge
portions II at both sides of the central portion I. The central
portion includes the unit regions B, C and D while the left and
right edge portions II includes the unit regions A and E,
respectively. In the heat conductive pad 1450, the unit region
pertaining to the edge portions II, i.e. the unit regions A or E
is formed smaller in area than any one of the unit regions
pertaining to the central portion I, 1.e. the unit regions B, Cand
D. In an exemplary embodiment, the unit regions A and E of
the edge portions 11 are formed into a trapezoid with the
height Ly and the base LA and LE, respectively. In an exem-
plary embodiment, the unit region B in the central portion I
can be formed into a square or a rectangular shape with the
base LB and the height LY, where LA=L.B=LE.

[0100] When the unit regions in the central portion I are
larger in area than the unit regions in the edge portions I1, the
unit regions with dense point light source elements 1410 is
improved in dissipation efficiency, so that the heat conductive
pad 1450 can be controlled to dissipate heat uniformly
throughout the whole regions.

[0101] The heat conductive pad 1450 shown in FIG. 11 is
sectioned into a unit region A to a unit region E and formed
into a substantially half octagon.

[0102] Theupper side of the heat conductive pad 1450, i.e.
the shorter side is about 100 mm in length (L2). The base
opposite to the upper side, i.e. the longer side is about 265 mm
in length (L1). The first height H1 is about 15 mm, and the
second height H2 is about 30 mm. The dimension of the heat
conductive pad 1450 is a heat conductive pad according to an
exemplary embodiment of the present invention and may be
variously changed. For example, a ratio among each side can
be when the shorter side of the heat conductive pad 1450 is 1
in length, the longer side may be 2.6 to 2.8, the first height can
be 0.1 to 0.2, and the second height can be 0.29 to 0.31.

[0103] FIG. 12ais an exploded perspective view of a back-
light unit having a point light source assembly according to an
exemplary embodiment of the present invention. FIG. 125 is
an exploded perspective view of a backlight unit according to
an exemplary embodiment of the present invention.

[0104] Referring to FIGS. 12¢ and 124, a backlight unit
includes the light guide plate 142, a point light source assem-
bly 1400 that provides light to the light guide plate 142,
optical sheets 141 disposed on the upper surface of the light
guide plate 142, and a reflective sheet 146 disposed under the
light guide plate 142.
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[0105] The point light source assembly 1400 includes point
light source elements 1410 mounted on the support substrate
1430 and a heat conductive pad 1450 in which the unit regions
pertaining to the central portion are smaller in area than those
pertaining to the edge portions. The point light source assem-
bly 1400 is disposed at a side (see e.g., FIG.124a) or both sides
(see e.g., FIG. 12b) of the light guide plate 142 and used to
provide light to the light guide plate 142. The light guide plate
142 converts light with optical distribution of a point light
source type that is generated from the point light source
assembly 1400 into light with optical distribution of a surface
light source type.

[0106] FIG. 13 shows a table for comparing heat dissipa-
tion of a point light source assembly of a relate art and a point
light source assembly of an exemplary embodiment of the
present invention. In FIG. 13, a point light source assembly
that has a heat conductive pad in which the unit regions in the
central portion is the same as the unit regions in the edge
portion in area is selected for the related art, and a point light
source assembly in which the unit regions in the central
portion are larger in area than the unit regions in the edge
portions as described above is selected for an exemplary
embodiment of the present invention.

[0107] According to the related art, the point light source
elements at the left edge were 44.4° C. in temperature, the
point light source elements at the right edge were 42.2° C.,
and the point light source elements at the central portion were
47.4° C. Accordingly, it can be seen from the table that the
point light source elements at the central portion is about 3 to
about 4° C. higher than the edge portions. The differences in
temperature are related to the differences in luminance of the
point light source elements.

[0108] According to an exemplary embodiment of the
present invention, the point light source elements at the left
edge portion were 45.1° C. in temperature, the point light
source elements at the right edge were 45.9° C., and the point
light source elements at the central portion were 45.4° C.
Accordingly, it can be seen from the table that differences in
temperature are not substantial in the point light source ele-
ments in an exemplary embodiment of the present invention.
As a result, luminance of the whole point light source ele-
ments on the heat conductive pad is almost uniformly distrib-
uted.

[0109] FIG.14aisaperspective view of a point light source
assembly included in a liquid crystal display according to an
exemplary embodiment of the invention, and FIG. 144 is a
plan view of a point light source assembly according to an
exemplary embodiment of the present invention.

[0110] The point light source assembly 1400 includes point
light source elements 1410, a support substrate 1430, and a
heat conductive pad 1460.

[0111] The entire region of the heat conductive pad 1460 is
sectioned into several unit regions where groups of point light
source element (G1 to G5) are disposed. That is, the heat
conductive pad 1460 is sectioned into a unit region F for a first
point light source element group G1, a unit region G for a
second point light source element group G2, a unit region H
for a third point light source element group G3, a unit region
1 for a fourth point light source element group G4, and a unit
region J for a fifth point light source element group G5. Each
point light source element group includes four point light
source elements. That is, the first point light source element
group G1 includes a first point light source element 141014 to
a fourth point light source element 141014, and the other
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groups of point light source element have substantially the
same configuration. In an exemplary embodiment of the
present invention, four point light source elements are
arranged in a line in each group of point light source element.
[0112] The heat conductive pad 1460 is divided into the
central portion I with dense point light source elements and
edge portions II at both sides of the central portion I. The
central portion includes the unit regions G, H and I while the
left and right edge portions 11 include the unit regions F and J,
respectively. In the heat conductive pad 1460, the unit region
pertaining to the edge portions II, i.e. the unit regions F or J is
formed smaller in area than any one of the unit regions per-
taining to the central portion I, i.e. the unit regions G and I. In
an exemplary embodiment of the present invention, the umt
regions F and J of the edge portions 11 are formed into a square
or arectangular shape with the height Ly2 and the base LF and
LI. The unit region G in the central portion I can be formed
into a trapezoid with the base LG and the height LY1, where
LF=LJ=LG and Ly2<LY1. However, the shapes of the unit
regions are not limited to the above and may be variously
modified.

[0113] According to an exemplary embodiment of the
present invention, by increasing a heat dissipating rate for
point light source assemblies at relatively high-temperature
regions, color uniformity can be improved throughout a dis-
play.

[0114] Although the illustrative embodiments of the
present invention have been described herein with reference
to the accompanying drawings, it is to be understood that the
present invention should not be limited to those precise
embodiments and that various other changes and modifica-
tions may be affected herein by one of ordinary skill in the
related art without departing from the scope or spirit of the
invention. All such changes and modifications are intended to
be included with the scope of the invention as defined by the
appended claims.

What is claimed is:

1. A liquid crystal display comprising:

a light guide plate guiding incident light;

afirst point light source assembly including first point light
source elements providing the light to the light guide
plate and a first support substrate having the first point
light source elements, the first point light source assem-
bly being disposed at a first side of the light guide plate;

a second point light source assembly including second
point light source elements providing the light to the
light guide plate and a second support substrate having
the second point light source elements, the second point
light source assembly being disposed at a second side of
the light guide plate;

a liquid crystal panel assembly disposed on the light guide
plate and displaying image information;

a lower container accommodating the light guide plate,
first and second point light source assemblies, and liquid
crystal panel assembly; and

first and second heat conductive pads interposed between
the lower container and the first and second point light
source assemblies, respectively,

wherein the first heat conductive pad is larger in area than
the second heat conductive pad.

2. The liquid crystal display of claim 1, wherein the first

heat conductive pad is larger in width than the second heat
conductive pad.
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3. The liquid crystal display of claim 1, wherein the first
heat conductive pad is larger in width at a central portion than
at edge portions.

4. The liquid crystal display of claim 1, wherein the central
portion comprises a material having a heat conductivity
higher than a heat conductivity of the edge portions in the first
heat conductive pad.

5. The liquid crystal display of claim 1, wherein the lower
container comprises a bottom, sides formed at edges of the
bottom, and first and second grooves formed on the bottom
along the sides to receive the first and second point light
source assemblies, respectively.

6. The liquid crystal display of claim 1, wherein:

the liquid crystal panel assembly comprises a liquid crystal

panel and a chip film package connected to a side of the
liquid crystal panel and providing driving signals to the
liquid crystal panel; and

the first point light source assembly is disposed adjacent to

the chip film package.

7. The liquid crystal display of claim 6, wherein the chip
film package is connected with data lines of the liquid crystal
panel and provides data driving signals to the liquid crystal
panel.

8. A liquid crystal display comprising:

a light guide plate guiding incident light;

a point light source assembly including point light source

elements providing the light to the light guide plate and
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a support substrate having groups of point light source
elements comprising at least one of the point light source
elements;

alower container accommodating the light guide plate and
point light source assembly; and

a heat conductive pad interposed between the point light
source assembly and the lower container,

wherein the heat conductive pad includes unit regions hav-
ing the groups of point light source elements, and the
unit regions include a first unit region and a second unit
region, wherein the first unit region and the second unit
region are different in size.

9. The liquid crystal display of claim 8, wherein:

the heat conductive pad includes a central portion includ-
ing the first unit region and edge portions disposed at
sides of the central portion including second unit region;
and

the first unit region is larger in area than the second unit
region.

10. The liquid crystal display of claim 9, wherein:

the first unit region is formed to have a square or a rectangle
shape; and

the second unit region is formed to have a trapezoid shape

11. The liquid crystal display of claim 9, wherein the first

and second unit regions are formed to have a square or a
rectangle shape.
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